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ABSTRACT 


During 1972 -and 1973, investigations of wildlife 
habitat, wildlife populations, and recreation were Con 
ducted in four selected river valley ravines within the Guty, 
oreidmonton,- Canada. Lb was hypothesized (that the deqree of 
road development in these ravines would influence the status 
of wildlife populations. The investigations determined that: 
(1) there is °a diversity of wildla fe habitats in the ravines 
and a surprising: diversitytof wildlife species that use 
these habitats, (2) there is a smaller species diversity and 
significantly fewer birds in the ravine with the greatest 
degree of road development, and (3) in all seasons investi- 
gated, more birds were observed in mixed fourast habitats 
Lian Vin others. 

A questionnaire circulated to a stratified random 


1 


sample of Edmonton residents living near the study ravines 


determined that: (1) a large percentage of respondents used 
the ravines for recreation; (2) citizens preferred and par- 
tcOkK in non-wildlife-based recreations in the ravines to a 


greater extent than wildlife-based ones; and (3) income-related 


f 


variables influenced whether a person was a ravine user or not, 


with users generally having higher incomes. 
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Wildlife in an urban setting may provide the 
last Major Opportunity to bring the city—-dwelter 
Pn COnLACL WLM Tt nerLealities Of tmature.  Ltemay 
also foster the interest and the incentive needed 
for the city=bred citizen to’ partake wholesomely 
in Ene outdoor sports 7of hunting and fishing and 
perhaps hiking and camping as well. 


(Stearns 1967) 
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CHAPTER 1 


INTRODUCTION 


io Baokoround 


Accompanying the newly developed level of environ- 
mental awareness of the twentieth century, has been a growth 
in the number of participants in the non-consumptive and 
appreciative uses O£ the natural world. According to the 
Survey of Outdoor Recreation Activity that was sponsored by 
the Bureau of Outdoor Recreation, the number of people in 
the United States-who participated in nature walks in 1965 
increased by 19 per cent over the number recorded in 1960 
(Davey 1967). 

Of “special concern Lo politicians, urban planners, 
and private individuals, is the qualaty of Iife in urban 
centres, where the largest proportion of North Americans 
resive (Parlor? 1969)... Characteristic of teehnotogical 
advancement in the twentieth century has been the shifting 
Ge ~OpuLali ons from rural to urban areas. As of 1971, 76.1 
per cent of Canada's population inhabited towns of 1,000 ox 
more Mersons, anid 36.1. per cence Lived an cities of varearer 
than 190 


000 persons (Dominion Bureau of Statistics 19/1). 
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In the United States, Shomom (1970) predicts 90 per cent of 
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all Americans will live in cities by the year 2000. 

Problems characteristic of the quality of life in 
urban centres are: air quality, water quality (Ayres and 
Kneese 1969), and availability of recreational amenities 
(Clawson 1969). Living in large metropolises has, for many 
persons, led to a loss of contact with nature, a condition 
that leaves many people with an "out of tune" feeling. One 
may only observe the increasingly massive exit of weekend 
campers who are anxious to spend a few days in the peaceful 
quiet of a primitive area. For instance, in the five years 
between 1968 and 1973 the number of visitors to Jasper 
National Park nearly doubled and the number of persons 
visiting Banff National Park also demonstrated a great 
increase (National Parks Service 1974). 

As cities grow, the surface area they cover increases, 
making travel outside the city for an evening walk ina 
natural area impossibly time-consuming. In large North 
American megalopolises, such travel is almost prohibitive 
on a weekend basis. 

With proper land-use zoning, some of the demand for 
contact with nature could be accommodated within our cities. 
Through several methods, natural areas in cities could be 
established or at least maintained, Some means are: 

1) the protection of existing urban natural areas within 
cities from more intensive iand uses by freezing their 


zoning classification, as “natural, areas"; 
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2) excluding any form of commercial or residential develop- 
ment from these areas; 

3) in newly developing fringe areas, designate a certain 
portioniofrthes and: tor betlefktvaspaynatucalwarea,.or 
greenbelt; 

4) taking advantage of urban renewal projects by incorporat- 
ing natural areas within the new developments (Gill and 
Bonnett i973); 

5) incorporating natural areas into newly planned towns in 
previously undeveloped areas (Gill and Bonnett 1973); 

6) encouraging industrial estates to incorporate natural 
areas within their boundaries (Gill and Bonnett 1973); 

7) incorporating natural areas into the development of such 
AnNStTPeULLONS aAasStuniversitiessn ,(Gilleand Bennett, 1973);.and 

8) developing new neighbourhood parks cr converting some 


already established ornamental parks to habitats more 


tn 


uiltable for wildlife. 
Providing these areas were interspersed throughout cities, 
citizens would have ready access to them. 

Though the»consumptive mises ~of)\wildiife) in) these 
urban natural areas would be impractical, non-consumptive 
uses would be completely in accord with urban life styles. 
Pwrassedl 967) +) Smithmetyal: (1968), Gull and Bonkett) (1973), 
Milne and Milne (1974) and Roth (1974) describe the useful- 
ness of urban natural areas as outdoor laboratories for 


field research for city school children. 
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To ascertain the importance of urban natural areas 
to wildlife and the recreation-seeking public, specific, 
Management-oriented research needs to be undertaken (DeGraff 


bO74). sThis vreseareh needs sto *determine some “of the follow- 


1) the importance of urban natural areas, expressed as the 
number of urban residents utilizing them; 

2) the importance of urban natural areas as wildlife habitat, 
expressed as the species composition and wildlife popula- 
tions utilizing them; 

3) the preferences of users and non-users of urban natural 
areas for the management of the areas; and 

atthe particular behavioural characteristics and natural 
histories of urban wildlife species in order that they 
may be better managed in urban environments. 

To the present, there has been a relative paucity of 
urban wildlife research. Some authors have written accounts 
O£Gndtiinal listories "ofilarge*crties including iINew sYOrk eCity 
(Rublowsky 1967) and London, England (Johnston 1930, Filler 
1945). "Some specific topics within the general subject area 
have been investigated. These topics include lichens in 


cities, suburban songbird ecology, and control of urban pest 


02 
a 


ecies a(GilbrandtBonnete. 1973) snrMuch “ofthe “available 
information concerning urban wildlife-related research is 
reviewed by Bonnett (1970) and Gill and Bonnett (1973). Gill 


and Bonnett (1973), in addition, describe specific methods 
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for incorporating wildlife into the urban setting and 
describe guidelines for managing wildlife within urban areas. 
The subject has slowly been gaining more exposure. 
At the Thirty-Second North American Wildlife and Natural 
Resources Conference (1967), sessions were based on a theme 
of urban and rural resources. Papers delivered treated the 
topic of urban wtldlife on’a broad, theoretical level, 
attempting to assess and identify the function and role of 
wildlife in the metropolitan setting (Sheffey 1967). At the 
same conference, Davey (1967) urged professional wildlife 
managers to emphasize enhancement of wildlife resources in 
the urban environment for the reason that the greatest pro- 
portion of the United States population inhabited an urban 
environment. Stearns (1967) stressec the need and opportu- 


nities for developing wildlife habitat within urban areas. 


collaboration between wildlife managers, urban designers and 
planners. McHarg (1969) and Maestro (1974) further stress 
the need for nature and wildlife to be incorporated into 
city planning. A series of more precise papers W45 pre- 
sented at al'symposium on "Wildlife in’ an Urbanizing Environ- 
ment (University of Massachusetts 1974). 

Additional research concerns of a more definitive 
nature include the following: 
1) wildlife, populations, in particular urban, habitats... Some 


apers concern annual breeding bird censuses which are 
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2) 


3) 


regularly published .in ornithological journals, (Spiers 
LOO pp EBoskinewm 21). Harrnhielid ro 41., Nasmithy Loi. Paamer 
1971). Some of the habitats inventoried include man-made, 
NONSDLOta cy habitats. «(Ga luishiny-197.1)). 

characteristic: behavioural, traits, of wildlife, in: urban 
Situations... Avgreat, deals of this literature concerns the 
UBDAnwIZe LON wOt sbi cds An. huropesa(hr7. 4.963%. 6.967 sa.SErawin-— 
Ski. 9634, L963 beesun ak, 196.55. LeRhun 196766 Tenovva. 1967). 
Particular bird species discussed are tufted ducks (Aythya 
fuligula; Krzanowski 1970); weaver-finches (Passer domes- 
ticus;s Turek 1972). rufous-—backed. shrikes. (Lanzws. coldurio; 
Shem pov LO l2memays: (Garrulus olandaris-, Pfeifer 1972); 
woodpigeons (Columba palumbus; Vehr 1971, Ljungglen 1971, 
Cramp 1972); and redwing blackbirds (Agelaius phoeniceus; 
Barth 1963); 

the effect af housing development on bird populations 
(Erskine 1974, Geis 1974); 

the adaptation of mammals to urban situations (Gill 1965, 
19/07 sGoall and, Bonneite 19/3; oriyger 1974. .Schinner 1974); 
wildlife as pests in urban areas (Kuroda 1964, Pearson 
1967, Smath. 1974, Soiman 1974): and 

the utilization of the urbam wildlife: resource .(Dagg 1970, 


Milne andy Milne 19 74.,4 Roths1.9.7.4 )e 


i ee eR et RS 


(A Wistvof ~ common and. scientific names. of bird 


species mentioned in the text appears as Appendix D. 
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In 1974, the Canadian Nature Federation based its 
annual conference on a theme of "Urban Man and Nature," an 
indication ‘of “thelincreasingsconcern) that «nature and jurban 
man can and do co-exist. Papers presented addressed: 

1) the effects of freeway development on urban wildlife 
populations. (Spencer: 1974); 

2) the effect of urban housing densities and tree develop- 
ment onnurbanubindtpopulationsr(ErskinenLo74); 

3) the effect of bicycle paths on urban ravine bird popula- 
tions (Nasmith 1974); and 

4) methods#and “practices sof tincluding matureriniurbaneplan-— 
ning “(Dorney Gl G74 )s, 

The conference demonstrated that research had passed 
the stage of being treated "in a broad theoretical level" 
(Sheffey 1967) to the stage where definitive research was 
being carried out in Canada. 

ThHePiMmportance.ofseravines, specifically, aswurban 
natural areas, surfaced at this conference (Hilts 1974, 


Nasmith 1974, Spencer 1974). 
122 The Banontom, (Canada Situation 


Natural areas in the City of Edmonton occur along 
ravines that empty into the North Saskatchewan River Valley. 


The ravines compose much of the city's designated parkland. 
However, to the city transportation and utility planners, 


they also offer viable routes for transportation and utility 
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facilities. 

Arguments for using ravines as transportation routes 
are as follows. Freeways that traverse established neigh- 
bourhoods are reputed to disrupt the traditional neighbour- 
hood patterns (Jacobs 1970) and there are certain inherent 
disadvantages in expropriating property from urban residents 
in order to construct freeways. Ravine parkland in Edmonton 
is city-owned and this situation removes the necessity for 
large amounts of property expropriation for freeway right- 
of-ways. , 

Those whe recognize the advantage of ravines as 
recreation areas object to the ravines being put to inten- 
sive uses such as freeways. The opposition to freeways in 
cities is not new. In Toronto, organized opposition was 


successful in halting the Spadina Freeway when it was only 


BECewaysemay noe solvemtransportatronydifirocuities: 
In Boston, because of the concern over freeway development, 
a full social, economic and environmental impact assessment 
was made of the freeway system (David Crane and Associates 
13972). The assessment found the freeway system to be 
unsuitable so the project was scrapped. Similar opposition 
has surfaced in Edmonton, where some citizens have for 
several years opposed a proposed Jasper Freeway through the 
Mackinnon Ravine. Chief opposition came originally from a 


"Save the Parks" organization but has received a wider base 
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of support from persons opposed to it for the following 

reasons: 

1) the ravines are, from a geo-technical point of view, 
unstable and susceptible to slumping; 

2) the ravanes are an fimportant part,of the city’ parks’and 
recreation program; 

3) the ravines should be preserved because they are useful 
as natural areas; and 

4yjOrapad +; transitiissa more viable alternative to, Edmonton's 
transportation problems than are freeway systems. 

The Edmonton River Valley ravines are characteristi- 
cally narrow and may not be capable of supporting bot 
freeways and recreational uses. The ravines are an important 


resource for non-consumptive wildlife uses such as the 


may reduce or eliminate this potential. 

Little base-line information concerning the species 
composition and populations of wildlife inhabiting the 
Edmonton ravines exists, although work is under way to 
publish wildlife lists for the Edmonton region (R. Ebel 
pers. comm.). Some reference to the existence of wildlife 
in ther ravines isemades bys Proudfoot, (1965) ... This; study) also 
describes the recreational importance of the Edmonton North 
Saskatchewan River Valley, but it does not provide detailed 
information about the use of the tributary ravines or of 


Ss 


their wildlife resource. Neither was information collected 
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about the preference of citizens for the management of the 


ravines. 
LS ocarement Of ObDIeECELVeSs 


Information is needed on species composition and 
Wildl tie DOPpUlatlonsein, vavine areas. the etfect of. road 
development on these; the number of persons utilizing the 
Cavyine areas Lor Gecreation, particularly wildlife-based; 
and the management preferences of citizens for ravines. 

This would provide base-line data on: 

Wimeneerecreational potentaaljand amportance of the ravines 
that could be included in analyses of alternate uses for 
the ravines; 

2)’ the importance of the ravines as wildlife habitat; 

3) the impact of urban development on wildlife; and 

4) how the ravines could be better managed for wildlife. 

To achieve these general objectives, biological and 
Pecreational investigations of four City of Bdmonton ravines 
were initiated in the summer of 1972. 

During late summer and early autumn of 1972, ravine 
habitats were defined and preliminary maps delineating their 
boundaries compiled. Sample habitat plots were also selected 


for field investigations. 


f4> 


Systematic investigations for wildlife in the ravines 
began in January 1973 (winter season) and concluded in July 


i973 (summer season). 


TS rane erin’ wd 
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During May and June of 1973, a questionnaire survey 
was conducted in sample residential areas in the vicinities 


of the study ravines. 


CHAPTER eZ 


SITE DESCRIPTION 


Drea NOMmGOneeA nea 


Dele GOCat TON 
Edmonton isjlogated in central) Alberta, Canada, 
becweenwi>°.00.) andi a4] 00*irewW dongi tude jands 53°45." and 


S42) el Latitudes (fagure 1). 


Bite 2 a SOLU 

Fort Edmonton was established at the junction of the 
North Saskatchewan and Sturgeon Rivers by William Townsend 
inyl7 95/0 serve, the, fur-trapping industry in the North 
saskatchewan and Athabasca River drainages. The city's 
history is discussed by Proudfoot (1965) and MacGregor 
(1967). Proudfoot also discusses the historical importance 
of the North Saskatchewan River Valley to Edmonton and the 


historical development of the river valley parks system. 


Zu. Ci mate 

Edmonton has a Dib climate \(Strahler. 1969).°°The 
coldest month average temperature is -14.85°C and the aver- 
age temperature of the warmest month is 15.95°C. There is 
precipitation in all months with no dry season. The Summer 


is warm, the warmest month being below 22°C. Tabie 1 shows 
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FIGURE 1 
LOCATION OF EDMONTON 
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TEMPERATURE AND PRECTPITATION IN EDMONTON 


Mean January Temperature 
Mean April Temperature 
Mean July Temperature 
Mean October Temperature 
Mean Spring Precipitation 
Mean Summer Precipitation 
Mean Autumn Precipitation 


Mean Winter Snowfall 


Source: Proudfoot (1965) 
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some statistics for mean temperature and precipitation in 


Edmonton. 


Bidhise eoUr 1 Cla] BGCOMmOGY 

Bayrock and Hughes (1962), Carlson (1966), McPherson 
nO Nation 97 2 ano) and sBayrock 1973) sdescribe the 
surficial geologysotethe Edmonton districu. The area exper— 
fenced» continental glaciation during the Wisconsin period. 
During deglaciation, glacial Lake Edmonton was formed which 
fatemrdraimed through the Gwynn outlet, southeast mf the 
city. Edmonton now lies on the lacustrine plain of glacial 
Lake Edmonton. 

The North Saskatchewan River existed prior to glacia- 
tion and became re-established after deglaciation by cutting 
through the lake sediments where Edmonton now exists. 

The North Saskatchewan River Valley can be divided 
into two sections. Upstream from the Clover Bar Bridge 
(Figure 2) the valley rarely exceeds 1609 m in width, and 
the nearly vertical valley walls average 61m in height. 
Downstream from Clover Bar Bridge, the valley widens to 
2.5-2.25 km and the valley walls average 38 m in height 
(Bayrock and Hughes 1962). 

The tributary ravines result from post-glacial drain- 
age to the main river from wetlands and lakes of the upland 


areas (Erxleben 1972). 
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FIGURE 2 
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The unstable walls of the creek valleys are mantled 
by colluvial sand, silt and clay. Slumps and landslides are 


common (Bayrock and Hughes 1962). 


2.1.5 Bedrock Geology 

The bedrock of the Edmonton area is composed of Upper 
Cretaceous shales, shaly sandstones and sandstones belonging 
to three formations, all dipping at about 3.75 m per km to 
the southwest. These formations are the Edmonton, the Bear- 
paw and the Beily River. The Edmonton formation underlies 
most Of the’ Edmonton district.” “Lt is composed of “inter- 
bedded bentonitic shales and sandstones with some coal seams 


(Bayrock and Hughes 1962). 


Bowser €t al.» (1962) describe. in detail: the soils of 


ct 


he Edmonton region. 

Soils are formed principally from lacustrine deposits 
of glacial Lake Edmonton which were derived from Upper 
Cretaceous sedimentary. bedrock:-..Soilsiare_classed_as 
chernozemic, grey wooded, dark grey and dark grey wooded 
(Exxleben 1972). On Saskatchewan River Valley terraces, and 
within the tributary ravine valleys, soils are regosolic, 


and display an overall immaturity. 
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2:1.7 Vegetation 

Edmonten lies within the aspen parkland region, which 
is transitional from the prairie to the boreal forest (Bird 
1961, LaRoi 1967). Rowe (1972) includes Edmonton in the 
forest and grassland section of the Boreal Forest Region. 
Within the city, the North Saskatchewan River Valley and its 
tributary ravines support a diversity of plant communities. 
There. are dense stands of white spruce (Picea Parease ai and 
boreal mixed wood composed of white spruce-white birch 
(Betula papyrifera), white spruce-balsam poplar (Populus 
balsamifera), and white spruce-trembling aspen (Populus 
tremuloides) associations. There are open slopes dominated 


by stands of shrubs and by grass and forb communities. 
22) DVESCTApLuOnM Od) Ravine SGuay Areas 


Four river valley ravines were selected for biologi- 
cal inventory and recreational study. The ravines chosen for 
their varying degrees of road development were: Mackinnon, 
Mill Creek, Whitemud Creek and Groat Road Ravines. The 
hypothesis tested was that the degree of freeway development 
negatively influences wildlife populations in the ravines. 

Lt was expected that smaller and less diverse wildlife popu- 
,actions would be present in the ravines with the most freeway 
agevelopment, particularly Groat Road Ravine. 


2 2 Lae 
A list of common and scientific names for all plant 
species mentioned in the text appears as Appendix kz, 
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2.4.1 Mackinnon Ravine 

Mackinnon Ravine in west Edmonton is a tributary to 
Ene NOLeh side OEseie main river valley. Wit) Ps 1.56. km 
long. Before the bottom was filled as a base for a proposed 
freeway (Jasper Freeway), the ravine was approximately 50 m 
deep near its confluence with the North Saskatchewan River 
and was occupied by an intermittent stream. 

As in the main river valley, there are growths of 
dense Spruce and mixed wood forests as well as areas occu- 
pied by grass and shrub communities. Before the ravine 
bottom was filled, it was occupied by a mature, mixed wood 
forest similar to’ that now found in the bottom-land of other 
local streams such as Whitemud Creek Valley. The freeway 
base SUppomtes vamgrowth lon yploneer Torb) species “Plate 1). 

One bridge traverses the ravine at 142nd Street 
(Figure 3). The ravine rim is lined with single-family 
Getached dwellings. _No planned recreational facilities 
Gxist but skiers, eobogganers, motorcyclists, and operators 
ef four wheel drive wehiciles utilize the ravine slopes. The 
ravine bottom is used by cross-country skiers, snowshoers, 
cyclists, and casual walkers. 

Boundaries for the study of this ravine extend from 
the ravine's beginning at 149th Street to its confluence 


with the North Saskatchewan River (Figure 2 ). 
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FIGURE 3 
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Znen2 Mid) Creekaravine 
Mill Creek Ravine enters the south side of the North 
Saskatchewan River Valley opposite the central business 
GpsSerick, (chd)p)(Prgurewin).) From tts beginning to the con- 
fluence, the ravine is approximately 8 km Long), and 1Lts 
greatest depth is approximately 46 m. An intermittent 
stream flows through the valley. Because of urban develop- 
Menges Such as the Constructzon of storm Sewers, the creek 


runs high for short periods during spring snowmelt and 


The ravine bottom is largely occupied by stands of 
riparian balsam poplar and willow (Salix spp.), except for 
a few areas which are home sites. 

The study area of this ravine is a gection approxi- 
mately 2 km long, from 82nd Avenue to the ravine's conflu- 
ence with the main river valley (Figure. 4 ) Within the 


study area one road dips into the ravine, and crosses the 


mobile track, runs along the west bank of the ravine. 
An access road from 82nd Avenue leads to the Mill 
Creek swimming pool complex. In addition to the swimming 


pool complex, there are picmyeveables fon the floor Gf the 
ravine. These picnic sites are used in summer by the Parks 
and Recreation Department for their day camp program. 


The study area is bordered by single-family detached 


homes, generally 25-30 years or older. 
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2.2.3 Whitemud Creek Ravine 

The Whitemud Creek drainage basin lies on the south 
side; of) Edmonton./ ) Resulting largely from increased infil- 
tration within its drainage basin because of intense agri- 
culture, Whitemud Creek is intermittent and experiences 
peak flows during spring runoff and for brief periods 
following summer rainfalls (Alberta Environment LOTS) 
Water quality in the creek is poor and in winter has danger- 
ously low oxygen contents for fish. Detailed information on 
the hydrology of Whitemud is given by Raines (1969) and 
Erxleben (1972). 

Vegetation patterns in the ravine are similar to 
those in the other study ravines. The valley floer, however, 
is occupied by a mature white Spraece-bablsam poplar Torest. 


The ravine study area is wider than the others and 


$8) 
ry 
fH 


has the least road development. The study area bound 
are 45th Avenue and the confluence with the North Saskatche- 
wan River Valley (Figure 5 ). No roads exist other than at 
the north and south extremities where recreation centres are 
located. At the south end of the study area there is a ski 
hill and lodge and a tent park. At the north confluence 
there ts a ski hill and Jedge and lpilcnic sites fal.ong the 
creek. Well-established nature trails run thevléngth of the 
Study area. In winter, the creek is dammed near the conflu- 
ence and the resulting temporary reservoir is used for 


public skating. The City Parks and Recreation Department 
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operates a day camp program in the ravine during summer, and 
organized nature walks originate at the lodge at the north 
end. 

The ravine is lined with newer, expensive, single- 


family detached homes. 


peeewt Groat Road Ravine 

Groat Ravine is approximately 1143 m long and enters 
the main river valley in west-central Edmonton. It is 
approximately 198 m at its widest point and 34 m at its 
deepest location. The ravine floor was one of Edmonton's 
original river valley parks (10 ha, 1912; Proudfoot L965) 
but now it is occupied by a four-lane major arterial. 

Because this ravine, like Mackinnon, is short, the 
entire ravine composes the study area (Figure 6 ). Two 
bridges cross the ravine, and both are busy city arterials. 

Although there is a self-developed bicycle path on 
the west bank of the valley, there are no established 
recreational facilities in the ravine. At the confluence, 
however, there is a well-known tobogganing and hang-gliding 
hill that receives year round use. At the base of the hill 
next to the river is a pikengc area. 

The valley is bordered by older, well-established, 


single-detached dwellings and a few old mansions. 
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CHAPTER’ 3S 


METHODS 


Sle ep lL OlOGH Cale hnventLorny 


2.L.t Haba tat) Mapprng 
intially; taystudytarea in) eachsof sthertouryravines 
was delineated. For logistical reasons, only the lower 
sections of Mill Creek and Whitemud Creek Ravines were 
included. The lower reaches were studied because: 
1) they would most closely duplicate the conditions of the 
other two ravines in being more adjacent to the main 
river valley; 
2) studying the lower section of Mill Creek Ravine introduced 
the influence of the central business district on wild- 


life; and 


eS) 
= 


the upper parts of Whitemud Creek are adjacent to culti- 
vated fields and a sparsely populated area which would 
have introduced a rural bias to an urban-oriented study. 
Habitats in the study areas were delineated and 
mapped by examining both 1 inch--500 feet vertical aerial 
photographs and 1 inch--200 feet base maps provided by the 
City Of Edmonton Parks and Recreation Department. Ground 
truthing allowed a precise identification of habitat types 


and ecotones. 
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Following the identification-and mapping of habitats 
for each of the ravines, an approximately 3000 m* sample 
plot for: each of «the teight thabitat classifications 'was ran- 
domly selected in each study area for further biological 


investigation. 


Seine VeGetatTon Ana lus ts lm Sample me Lowes 

A method of habitat analysis was required that would 
provide information about cover density and the plant species 
making Uprthe: cover. | "Cover" is definedsas the vertical 
projection Of above Ground parts onto, the, ground (Giles 
1969). Webb (1942) suggested a measure of cover density 
(ocularly estimated) based on the amount of the sample unit 
covered’ by the leaves of the cover components (overstory, 
understory, ground cover). 

Line transects are a standard method for sampling 
plant communities (Kuchler 1967, Giles 1969, Cain and 
decast ro 1959)). Species that shade on touch they transect 
are included in the sample. 

In this study, a method was employed that combined a 
sampling of plant species with a technique for measuring 
cover. The two dominant and most common overstory species 
im a plant community were used as indicators of habitats 
except for those which were better described by other means. 
Thus areas of grasses, sedges and forbs are referred to as 

La 


nd habitat, wand: areas. of shrubs vas "shrubland." 


Files bea. t a “te fi. 3 73 sal sted iar rs 

or qa h a : sag AP Me ¢ oe a ou ree 
ei vie . ii*¢ “ae 7, ay 

at! tae! ay; a, 


a , > 
= 
M Pon Wiss 
i es 5 ong 7 Tet ee * a ca al Pass 
2 © SW @fOoso poet Pe Bg cad 
a | al ee 
” TY ‘ ; 7 
Hi 
i ‘ a 
* ' 
i _— = 
‘ — <® te, : 
: ' te eo tal 2 
" | 
s 
5 
‘ 
% = 
Se ( a i 
= 
( — 
wire 1 ry fe Xi ¢ 
\ = 
“ ; 
+ * 
4 , 
4- . . 
. 
4 ¢ >Y 
sal 
- ro ar a . 
, 
| Se ee eo ee ee Oe on en OP re ay ee ee Oe Mee 
3 ~ = 1! 
s o8 * “ 9 
j ae ~ 
- 7 
; 
Coa ra he 
Pi RE Dy a 
' 
7 Un 
ig At + - ms > =. 4 * 
et SS, WS eee 
‘ - 
' < | aed 
Be 
” ae rd > 
Sie Fe eg Ot ed 
a . Pe : ig Ps Fig 8 tis: ¥ 
- a 
- % > 
* be s 
es, wy 5 Bt x zs Oe Flin me a Ce qi dh 
® is 
ae ae Sa : 
2 .* 
bis oe a o ad 
-~ & - ci 
‘ 
, * 
4 > 
i Sa 7 . ) 
, 
be ; 
- ” 3 
~ hail “4 a as - 
+ _* 
“ - * 
é 
aol * 
ha ‘ 
3 tie 
a ~ 
= 
. . ee Sat Cer Oe el 
i T 
, 
s 
- . ' 
= i 
. ~ * rr =< 
4 


30 


Age or successional stage was not used in the classi- 
fication.) Anvarearof youthful; 5 m taliibalsam poplars: and 
another of mature, 20 m tall balsam poplars are both classi- 
Dred. tase spOplar” habitat. Ecotone boundaries and a habitat 
map were compiled after Kuchler (1967). 

For the purposes of this study, trembling aspen and 
balsam poplar were both included in the poplar habitat class- 
ification. ‘These species, in many cases, are found in 
assoclabiontin®the ravines .©'To «includerthe «two ‘species tas 
separate habitats would have resulted in an impractical 
number of habitat ecotones for the purposes of this study. 

In total, two sample plots of each of the habitats 
with tree cover and two of each of the shrubland plots were 
sampled in the following manner: 

1) a 30 m sample transect was run along the habitat floor; 

2). for both the overstory and understory, all plants that 
touched or shaded the transect were identified; 

3) the horizontal distance of cover that each species pro- 
vided along the sample transect was recorded; 

4) from the above measurements, the percentage of the over- 
story cover that each species provided was determined and 
also the) portion of the total understory cover that ‘the 
understony species provided; and 

5) the percentages of total overstory cover and total under- 
story cover were determined. 


This method was employed in order to detect differences in 


a 
= 
> Be 
oe 
— 
~~ Sy ce te 
~ See Par ee 


* 

&¢ de 

y 

wey 
- 

ey 

~ 

- $ 

v= , 


4 = ¢ 
fi Bd 
“ll > 
ri 
ee 
» 
os — ~ * ao oi 
a. - ‘ ~~ + 
2 ~ 
om 7 ~ aT f oe = 
“hak hone bs dot r bi 
+428 gfhawts of 
’ mm allt eo tries 
+ tes He ‘ fh iat a 
ay * ae 
7 : 
x 
~ — a rs 
—s r. ot wast * 
a oe (ake tie 


oo >: .. See IS TVET ese 
= - S ts 7 
le biel : o> 
i a ~~ ere 7 { — <a . 
ni- betica2S> sven b{uow e2 
ri See 
ee ene + t02 Bseano7sous 
e 
Wee te rOly-eigmée -ows- 
> artoly-P2gn a 
: 1 ll , ary = + 
Vas 36. dose te coest- Bae =@ 
Ae 
a a 
rtectren poiwolind 
piclé me: 860 Joomnary & 


hehériea 


f , a o P F lh <<< ode 
i Lintnteb.-@tew Jo@egasw ons. 
q = 5 
\ a = - or * > 
“¢ tisas teacdst tSsvoDn 320 SonaterD 
_ ’ 4 
r “* % ee “ + <a 2 * + se 
‘bebronst ésw toegas3s sian 
* - - ; “od ia a 
“= & we = a - ~~ 
< - _ * o* ~~ ie 7 » re & <. 
- Os vad “1 4 eriz " ef OF INS ICERS 
ies si a ma ~ ee = oa “W ae 
a - 9 ro Py Py > a nF - ME: 
sbhivoig -eaioegs same 26 
4 4 
. a 7~_~- a > @ Pe § od “ . - 
¥ - —s * . 7 
: jerebou Iago? Ss 
+ fs ae hans eee 
Sa - -~ J * - P - 7 
¢ d) 
wis 
— 
* >. a * 
r= “svoo wi07ean 
- 2 oii 
x $f) eA” a - ban Me 
? r,s o~ a v7.4 
j ; IIS litho ISD Og 
- te ds 


31 


the distribution of coverage and plant species in the sample 
plots. Information gained provides general information 
about the characteristics of vegetative cover in the various 
habitats. 

Jm addition to the infOrmation about cover and plant 
speciessin the -habi tatoplots, “information@about Slope and 
aspect was recorded. 

Cover and vegetation analyses, as described above, 
were not conducted in the "grassland" or "dead tree plots." 
In the grassland plots, only plant species present in the 
plot were identified. There was likely to be a’ great’ deal 
of variance in the sample plot vegetation compositions as 
some eplots twere “artificially cultivated. “Only ocular “esti- 
mations of the percentage frequency distribution of plant 
species present were made. "Dead tree" plots were not 
sampled as they had been established primarily to measure 


the sextent hob tthéir usebby, birds tor"perching : 


Solas eanventory Jol Wildlife, Gpecies 

With the exception of some data concerning species 
diversity, all information concerning wildlife populations 
WasycOllected an, theysample habitat plots.) “waddlete data 
were: collected in habitat sample plots rather than along 
sample transects despite the small size of the plots. 
Reasons for using this technique were: 
1) the sample plot was judged to be the best method for 


collecting combined bird and mammal data; 
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2) data gained can be more simply extrapolated to square 
uni tse 

3) pilots would be more appropriate for space-time inventories 
that are useful measurements for a recreation-oriented 
study. 

Enumerating bird populations by the use of sample 
plots is described by several authors (Enemar 1959, Carbyn 
1967, Erskine 1971). Others have described the use of sample 
piots for mammal population studies (Dice 1931, 1938; Leopold 
1Ios7 Bennett ret alsal040> Wwadkans 1957) . 

Sample plots of the present study were, on average, 
smaller than in most studies, therefore census data more 
closely represent a combination of plot and point census 
surveys “changanvactual plot survey... Sample plots for birds 
are surveyed during the breeding season when birds exhibit 
territorial behaviour. Over a period of time, the terri- 
tories of males are mapped out in the sample plot and popu- 
lation estimates based on the number of territorial males 
using the plot. The point census survey is described by 
Howell (1951) and Hall (1964) and is more commonly used for 
such purposes as enumerating bird migration past a point, 
or enumerating the number of birds that are detectable from 
one point. 

In thisstudy, birds observed in the sample plots, and 
observed flying over it during the one-half hour observa- 


tional session, were counted. This method provided, from 
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small plots, more raw data for statistical analysis. 

In addition, as the study has implications for the 
recreational appreciation of bird populations, the plot- 
point census method measures the recreational quality of an 
outing by counting the number of birds seen during one-half 


hour .spent ina ‘(specific habitat. 


Olid al EDL rd Census Methods 

See cle DT d estudy POLOES., eASNUMNDer Or authors 
(Dace 1930, Lay 1933, Goodrum 1940), maintain that data 
Suitable for statistical analysis can be obtained during 
one-half hour observational sessions in study plots. During 
the winter oL 1972-73, and the (spring and Summer) of 1973, 
six one-half hour observation sessions were conducted during 
each of the three seasons in each sample plot. Every sample 
plot was thus visited 18 times throughout the course of the 
study. During each visit, the species and their numbers 
using the plot and airspace above it were recorded. Birds 
were field identified after Peterson (1969). Although an 
effort was made to not count the same bird or group of birds 
more than once, in some instances wider-ranging bird species 
were probably re-counted. Birds recorded in one plot may 
also have been re-counted in another plot due to the restric- 
tiveness of linear ravines and the mobility of some species. 
Red-tailed hawks (Buteo jamaicensis) and black-capped chick- 
adees (Parus atricapillus), for instance, have large home 


ranges (Welty 1962). 
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Observational visits in all seasons were conducted in 
early daylight hours when birds are most detectable (Welty 
1962). In order to eliminate a time bias, the order of 
visits to plots was rotated each day. 

ISL sSVLs! StaeisticalPtreatment of *plot=potnt brrd 
data. Bird data were subjected to an analysis of variance 
statistical test (BMDO2V) in order to determine if Signifi- 
cant differences exist between ravine study areas, habitats 
within study areas, season, and the interaction between 
these. In order to meet the requirements of ANOVA, data 
from the study plot visits were arranged into 16 groups of 
variables. They were: 

ioodl Se bands Aan winter field), season: 

Zyeealiwbirds ian spring freldarceason- 

3) all birds in summer field season; 

4) the sum of all birds in all field seasons: 

SP enersumeor val le birds#invaltetyeld Seasons) exci uging 

bohemian waxwings (Bombycilla garrula); 

6) jays, magpies and crows in winter field season; 

7) jays, magpies and crows in spring field season; 

8) jays, Magpies and crows in summer field season; 

9) the sum-of jays, magpies and crows in all field seasons; 
190) passerines in winter field season; 


11) passerines in 


Y 


pring field season; 
12) passerines in summer field season; 


13) the sum of passerines in all field seasons; 
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i4)cheysum Ob elie finches invall, field "seasons; 
i>) =the sum ot ald chickadees in all) field seasons: ‘and 
16) the sum of bohemian waxwings in winter and spring field 
seasons. 

Variables 1-13 were treated using a three-way analy- 
SisVOL Variance sBMDO2Zy \(Dixonr oes )e. y Variables’ 44) 15, sand 
16 were subjected to a BMDO2V two-way analysis of variance 
factorial design (Dixon 1968). 

To apply three-way analysis of variance to variables 


1-13, data for each of the field seasons were pooled. 


BO LIE COT nventorveofl Gallinaceonss Birds 

3.22002 Raing=necked=pheasant’ Phasieanusvecolichs cus) 
Different methods were used to inventory gallinaceous birds 
using: the sample plots. The crowing count is a standard 
method of censusing ring-necked pheasants. Kimball (1949) 


selected linear routes and established listening posts every 


linear mile. He reported early morning in spring as the 
optimum time for conducting crow counts. McLure (1945) 
utilized roads for crowing counts. Giles (1969) also 


describes roadside counts for estimating wildlife numbers. 
The linear topography of the ravines lent itself to 

a modification of the linear route (McLure 1945) and road- 

Side count (Kimball 1949) methods. From the ravine floors 

a count of all crowing cocks within the ravine study areas 

was made. Each ravine served as a continuous listening post 


so an absolute count was attempted. 
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Beginning late in April 1973, crowing counts were 
conducted in each of the ravines beginning at sunrise as 
suggested by Kimball (1949). The number of crowing cocks 
was averaged over two listening sessions in each ravine. 

A springer sp.niel with pheasant hunting experience 
was used to flush pheasants for establishing sex ratios by 
visual observation in each ravine study area. During winter, 
the optimum time for establishing sex ratios for pheasant 
populations (Kimball 1949), pheasant groups flushed by the 
dog were sexed. 

ID Tle Rune d eorOUSe —(hOnasas UNDE! DUS Jus ie erra borg 
(1953) advocates roadside drumming counts similar to the 
pheasant crowing count for establishing the status of spring 
populatvons of ruffed grouse. In spring, drumming intensity 
reaches a peak in early morning and evening with a slack 
period between (Hungerford 1953). 

In the first week of May 1973, drum counts were made 
in each of the ravine study areas. As with the pheasant 
crowing survey, each ravine served as a continuous listening 
post so an absolute count was attempted. Counts were con- 
Gucted in all ravine study areas despite not having previ- 
ously detected evidence of the birds in Mill Creek and Groat 
Ravines. Results of the surveys were averaged over two visits. 

A method for determination of sex ratios in wildlife 
Populations ius the collection of bag) Gata auring hunting 
season in autumn (Eberhardt 1971). In urban areas this 


method is not possible. Literature reviews must be depended 
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on where live trapping or bag checks are either impossible 


or logistically unfeasible. 


FSL IS. SA iMammakherc ensuseMethods 


Methods of determining mammal species and their 


numbers using the ravine study areas were: 


1) 


one-half hour observation periods using the same sample 
habitat @plots as afor the,bird.censuses. Mammals. were 
counted or evidence of their occurrence was: recorded 
Simultaneously with the bird observations. Mammals were 
detected by their physical appearance, sounds (Goodrum 
1940) peevidence in -the.form.of dens. (Dice 1.9 38)., ‘and 
tracks. (Murie 1954). Goodrum (1940). describes time-area 
censuses for determining numbers of gray squirrels 
(Sciurus carolinensis) in Texas. Red squirrels (Tamias- 
ciurus hudsonicus) were one of the more detectable mam- 
mals in the ravine study areas, so the one-half hour 
observational session was adopted. 

Through the time-area counts as described by Goodrum 
(1940), some approximations of red squirrel densities can 
be .made:.. To compute’ the probable number of squirrels for 
each of the habitat plots where squirrels were known to 
exist, the largest number of squirreis encountered in any 
half hour session was interpreted as the number of squir- 


rels inhabiting that plot; 


3 : : ee Z 
A-List of ce n and scientific names of mammal 


hm 


species mentioned in the text appears as Appendix F. 
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evidence in the: form of tracks, not’ only»in. the study 
piots, but in the ravine study areas. Following fresh 
snowfalls, plots and ravine study areas were examined for 
mammal tracks. Tracks were identified by using Murie 
(1954) as a guide; 

evidence in the form of dens. Sample habitat plots were 
examined for dens of burrowing mammals. The use of den 
Sites in establishing species and their numbers is 
desceribed= byeDicem(19388) ,i boziers (1948). andeMuxile (1954); 
evidence in the form of scats or fecal pellets. Scats 
were used to identify species of furbearers (Murie 1954) 
and the intensity of use they made of some sample plots. 
More intensive pellet surveys were conducted for snowshoe 
hake.S Bennettwetyalne (1940) andi cochrane ands Staines 
(1961) describe the importance of pellet group counts to 
wildlife inventories. 

A 929 cm* sampling frame was constructed from spruce 
tath. Following snowmelt in April 1973, selected sample 
plots in each of the ravine study areas were sampled in 
the following manner: The sampling frame was randomly 
tossed about each plot 20 times and pellets within the 
square were counted. As described by McLulich (1937), 
the obviously old, bleached out, and badly decomposed 
pellets*were not included)in thei counts: Only relatively 
fresh cones: were included. Data collected by this sampling 


procedure were extrapolated to the area of the sample plot 
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in order to determine an index for intensity “oGeuse. 


Sea mecreation investigations 


3.2.1 Questionnaire Distribution 


Questionnaires were circulated in the census tracts 


Surrounding each of the study ravines to a stratified random 


sample of citizens living at increasing distances from the 


Kavines:,..Data fused -inustratifyingethe sample were age, sex 


and housing type. The stratified random sample method 


increases the precision in representativeness of the sample 


(Moser 1971). 


Demographic composition of the population surrounding 


each of the study ravines was determined as follows: 


E) 


2) 


3) 


census tracts surrounding each of the study ravines were 
identified from the 1971 Census of Canada (Statistics 
Canada 1972); 

for each of the census tracts Surrounding a study ravine, 
data concerning the variables age, sex and housing type 
were pooled to produce means for the sample area. 
Divisions established for age were adult and juvenile, 
and for housing type, single detached or single attached 
and apartment (high rise or walk-up); and 

the percentage compositions for each of the above vari- 
ables were computed for each ravine survey area. 
Hypothetically, if it was determined by pooling data from 


tne census tracts surrounding Mackinnon Ravine that 75 
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per cent of the population was male, 35 per cent of the 
population was juvenile and 20 per cent lived in single 
detached dwellings, then those quotas were met in ques- 
Hlonnaireecireulacion in that tarea. 

Once the demographic sampling quotas were established, 
each sample area was further divided into three tiers at 
increasing distances from the study ravine. The first tier 
was composed of homes or apartments adjacent to the ravine. 
Second tiers were located three blocks away and third tiers 
Upsto anmles kmydistant: 

Early in May of 1973, the questionnaire was pilot 
tested to determine its effectiveness. It was thought 
that a significant number of the ravine users may be young 
juveniles. To obtain their responses, parental aid would 
be required. A field assistant distributed the pilot 
questionnaire to a sample of respondents. In cases that 
required responses from young juveniles, the help of parents 
was solicited. 

wenty-five pilot questionnaires were distributed 
and returned completed. No apparent difficulties arose in 
questionnaire interpretation and adults indicated their 
willingness to aid juveniles in questionnaire completion. 

Between the end of May 1973 and the begirining of July 
1973, the questionnaire survey was conducted. Each of the 
four survey areas was visited, and dwellings were randomly 


selected from each of the tiers for interviews. On ae: block 
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of dwellings, the questionnaire administrator would begin 
at the corner dweliing and sample every fourth one. In each 
tier of the survey areas, sex, age, and housing classifica- 
tion quotas established for the total survey area were met. 
Fifty respondents were sampled for each of the ravine survey 
areas. 

Questionnaires were left with the respondents for a 
three day period, after which the completed questionnaires 
were collected. If questionnaires were still uncompleted 


after three days, a call-back was made. 


Seance OCuestionnaire Format 
Tne Questionnaire was distributed tova stratified 
random sample of Edmontonians in order to determine: 
1) the recreation management preferences for the ravines by 
users and non-users; 
2) the relative popularity’ of the recreational actavities 
available in the study ravines; 
Ss) PhewantenstrynOtsporelcipattonyin vactivitLeceavartable 
in the study ravines; 
4) the importance of the study ravines as resource base 
for wildlife-based recreation; and 
>) stne characteristics of users of the Study ravines. 
The questionnaire was composed of three main parts 
(Appendix B). The first part was a management preference 
questionnaire, the results to be analyzed using a Likkert 


Scale, a method successfully employed by outdoor recreation 
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researchers in the U.S. Pacific Northwest (Hendee 1968). 

In Canada, a similar management preference questionnaire 

was employed by Saskatchewan researchers to determine pre- 
ferences for birdjmanagement (Schweitzer et al. 1973). 
Respondents indicate their preferences, even though they may 
not be users of the resource. They are asked to assume 
idealized conditions represented by such opportunities as 
ready access and available time. Respondents assume avail- 
abi li Ey eOr Centalinmactivitiesmal though they may moe pe 
presently available in some ravines. Statements about 
wildlife-based outdoor recreation were presented in order 
that the ravines’ popularity for non-wildlife-based recrea- 
tions could be compared. The respondents were also provided 
with statements about recreation that involves wildlife 
activities such as viewing wildlife in zoos. These state- 
ments were to aid in determining the relative popularity of 
wildlife-based ravine recreation. 

The second part of the questionnaire determined the 
actual uses the study ravines received as opposed to the 
preferential uses that they might receive as indicated in 
Pate 

Part III determined demographic data concerning 
respondents. 

The prime objective of the questionnaire was to 


provide data useful for management of the ravine areas. 
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CHAPTER 4 


RESULTS 


ae BLOLOO¢Cal investiga tlons 


4.1.1 Habitat Mapping 

Eight habitat types were identified: Bees Tend , 
shrubland, white spruce-poplar, white spruce-white Durch, 
white spruce, poplar, poplar-birch, and "dead tree" (Plates 
2 to 9). Ravine study area boundaries and the locations of 


the various habitat types are shown in PUGunes 13 6tO soy, 


ine VegGecation Analysisvor Sample Plots 

Adee NG Nas Svan 

Grassland habitat occurs mainly on steep south-facing 
Slopes, especially where the surface has been disturbed for 
pipelines, freeways or bridge construction. Species making 
up grassland habitat are sometimes the result of revegeta- 
tion programs. Slopes in some cases were terraced to 
inhibit erosion. 

Other areas classified as grassland are planted 
mixtures of lawn grass along freeway boulevards. In other 
locations, grassland is naturally occurring. 

Ocular estimations (Giles 1969) of the relative abun- 


dance of species present in the Groat Ravine sample plot 
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Plate 3. 


Grassland type habitat (Mackinnon 
Ravine). 


Shrubland type habitat (Groat Ravine). 
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(Mi DiC reek 


White spruce type habitat 
Ravine). 


Plate 4. 


White spruce-poplar type habitat 


Plate 5. 


(Mill Creek Ravine). 
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White spruce-white birch type habitat 


(Groat Ravine). 


Plate 6. 


(Mackinnon 


Poplar type habitat 


Ravine). 


Plate 7. 
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Poplar-white birch type habitat 
(Mill Creek Ravine). 


Plate 8. 


Dead tree type habitat (Groat Ravine). 


Plate 9. 
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indicated that brome grasses (Bromus spp.), white sweet 
clover Melilotus alba), northern bedstraw (Galium boreale), 
goatsbeard (Tragopogon dubius);, wild -vetch  (Viciavaméericana), 
wild lupine (Lupinus argentus), and thistle (Cirsium spp.) 
made up equal proportions of about 90 per cent of the total 
plant cover in the plot. Less frequently occurring species 
composing the remaining 10 per cent of the cover included 
rosen (Rosa spp.) pesaskatoonuberry (Ameélanchiér\alnifolia), 
and silver berry (Flaeaganus commutata) (Appendix C ). 
Estimations in Whitemud Creek Ravine grassland plot 
indicated that brome grasses, vetches, annual hawksbeard 


Crepis tectorum) and northern bedstraw composed equal pro- 


berry (10 per cent), rose, balsam poplar, trembling aspen 
and white spruce saplings provided lesser amounts of cover. 
In all grassland plots investigated, there was evi- 
Gence of succession at the plot edges to forest or shrubland 
habitat types. Successional tree species were principally 
balsam poplar, trembling aspen and white spruce, while 


shrubs were silver berry and saskatoon. 


Asn dk on Siamebuollehionel 
Shrubiland nabtraracceursidin simzularccenvamonmenta li 
conditions as grassland habitat, specifically on dry, south- 


facing slopes. 
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Species composition in the Whitemud and Mackinnon 
shrubland plots showed the following differences. In the 
Whitemud plot, snowberry (Symphoricarpos albus) provided 
most of the cover (57 per cent), while saskatoon provided 
the majority of cover (48 per cent) in Mackinnon. Choke- 
cherry? (Prunustvarganiana), tose) and: round=Leaved hawthorne 
(Crataegus chrysocarpa) were absent from the Whitemud plot 
but present in’the Mackinnon plot (Appendix C ). The 
Mackinnon plot had more total cover (56.5 per cent) than did 
the Whitemud plot (45.5 per cent). More grasses were present 
in the Whitemud plot. 

Presence of immature balsam poplar and white spruce 
Pipene Groat yhOad spaotyi indicate thace this plot is) succeeding 


to forest. 


Al 2 34Wha Cer sSpruce 

Pure stands of white spruce cover small areas. Cool, 
moist, north-facing slopes are favoured locations. Commonly, 
white spruce had succeeded white spruce-birch associations 
as evidenced by dead birch trees in the spruce stands. 

The tree layer in the white spruce plots is composed 
almost totally of white spruce although in the Groat Ravine 
plot there were few balsam poplar. The Mackinnon plot had a 
tree layer with a 50 per cent cover and the Mill Creek plot 
had a tree layer with a 66 per cent cover. Understory was 


Sparse in these and other plots (Mackinnon Ravine 11 per 
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cent cover and Mill Creek Ravine 15 per cent cover). In the 
Mill Creek plot, 41 per cent of the understory coverage was 
provided by red osier dogwood (Cornus stolonifera) and in 
the Mackinnon plot some 67 per cent of the understory was 
provided by mountain ash (Sorbus scopulina). The floor of 
these plots was composed of needle-leaf litter and small 


patches of moss. 


4.1.2.4 White Spruce-Poplar 

White spruce-poplar is the most common of the mixed 
wood noone habitat types. This type occupies valley bot- 
toms and a variety of slope aspects including west and east. 
More commonly, the poplar components of the association are 
balsam poplar. 

The Whitemud plot had a tree layer with a 72 per cent 
cover and thesGroatr plot mhadea G0mperscent cover. in the 
Groat plot most cover was provided by balsam poplar and in 
the Whitemud plot, most cover was provided by white spruce. 
The Groat plot:had an understory with a cover of 58 per cent 
and the Whitemud plot had an understory of 63 per cent. In 
both plots, most understory cover was provided by beaked 
hazelnut (Corylus spp.) and red osier dogwood. Beaked hazel- 
nut provided 44 per cent of the understory cover in Groat 
Ravine and approximately 37 per cent in the Whitemud plot 


(Appendix C). 
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4.1.2.5 White Spruce-White Birch 

White spruce-white birch was present along old stream 
terraces, and on east- and west-facing slopes. It was the 
least common of the mixed wood forest associations. Where 
it represented near climax stages of succession, many of the 
birch were dead. In other instances, the birch were vigor- 
ous and not fully*matured. 

In the Mill Creek plot, the tree layer provided 66 
per cent cover and in the Whitemud plot, approximately 79 
per cent cover. In both plots, white birch provided most of 
the overstory cover. In the Whitemud plot the understory 
had a cover of approximately 67 per cent and in the Mill 

reek plot approximately 47 per cent. 

Species providing the most understory in the Whitemud 
iver were willow (40 per cent), red osier dogwood (12 per 
cent) and pin cherry (Prunus pennsylvanica) (11 pexr cent). 

In the Mill Creek plot, saskatoon (18 percent, red osier 
dogwood (lo per cent), and silver berry (16 per cent); pro- 
vided the most understory cover. Other data are shown in 


Appendix C. 


Anh: 846 eeopla x, 

A large proportion of the ravine study areas is 
covered by poplar habitat, made up of balsam poplar or 
trembling aspen or both. It occurs in various age classes, 


and is especially common along the ravine peripheries and on 
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flatter land such as river terraces and flood plains. 

The Mackinnon plot was covered by an overstory of 
62 per cent while the Groat plot had a cover of 78 per cent. 
In the Groat plot, most of the overstory was provided by 
trembling aspen and in Mackinnon Ravine most by balsam 
peplart 

The understory of the Mackinnon plot had a 95 per 
cent cover and in the Groat plot, approximately 66 per cent. 
In the Groat plot, species that provided the most understory 
cover were saskatoon (42 per cent) and beaked hazelnut (30 
per cent). In the Mackinnon plot, willow (50 per cent) and 
red osier dogwood (18 per cent) provided tne most cover 


(Appendix C). 


AGLSE2. 7 PPOplarewhite Birch 

Not widely distributed, poplar-white birch habitat 
existed mainly on southeasterly slopes. In all cases, both 
the white birch and poplar components were vigorous. In 
almost all cases the poplar component dominated, and the 
white birch was scattered irregularly through the stands. 
Usually balsam poplar was more prevalent than trembling aspen. 

The Whitemud plot was 71 per cent covered by a tree 
layer and the Mackinnon plot 62 percent covered. In the 
Whitemud plot aspen and balsam poplar provided most of the 
cover while birch provided the most overstory in the Mackin- 
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The wunderstoryeof the; Whitemud plot had a 70 per cent 
cover and the Mackinnon plot) 7/9 per cent. Alder (Alnus spp.; 
o7 per Cent) and ioses (26 per cent) provided the most junder-— 
story cover in the Whitemud plot while beaked hazelnut (41 
per cent) and red osier dogwood (22 per cent) provided the 


most in the Mackinnon plot. 


4.2.1.8 Dead Tree 

No Pargestreactsio£l this habitat occurred, Ye is 
largely located among living stands of balsam poplar and 
trembling aspen. Because dead trees attract perching birds 
the habitat was sampled. Composition of the understory was 
not investigated. 

Additional information concerning aspect, slope, and 
Species distribution @f the various habitats is outlaned an 


Appendix C. 


4.4.5 Inveneory of Wilalifte Species 


41). 3e JED ird Species Observed 

For the three field seasons pooled, Groat Road Ravine 
study area had the least species diversity (36 species) and 
Whitemud Creek Ravine had the greatest species diversity 
(60 species). For each of winter, spring, and summer field 
seasons, Groat Ravine study area had the least species 
diversity and Whitemud Creek Ravine study area the greatest 


(Table Za). 
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4.1.3.2 Recreation Potential Provided by Birds 

The recreational quality of a ravine may be measured 
in terms of the total number of birds a person can expect to 
encounter within all eight habitats, and in Gach of the 
individual habitats for each of the seasons. 

During winter, a recreational birdwatcher could 
Gapeciato detect mere birds in a single visit to§Mailb Creek 
Ravine (135 birds in four hours of one-half hour observa- 
tional sessions in each of eight habitat types). The 
observer would see only 22.3 birds in the same time period 
and habitats within Groat Ravine (Table 3 ). 

In spring, an observer would encounter the most birds 
in Mill Creek Ravine (57.4 birds in four hours of one-half 
hour observational sessions in each of eight habitat classi- 
Be ions) He would encounter the least number of birds in 
Groat Ravine (34.3 birds; Table 4). 

In summer, more birds per observational session would 
be encountered in Whitemud Creek Ravine (65.7 birds). 

Fewest birds would be encountered in Groat Ravine (43.2 


bires-iPabteses 1), 


Bil 36 Ital rstica hl —Pfreacmenre Of UPLOt-—Point Bbizsd Data 

Aol. 3. VAT PADDLES 1 =4=-—4ajii birds including bohemian 
waxwings. There were Significant differences (p < .05) 
between the ravines, seasons, and the interaction of ravines 


and seasons (Table 6). 
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TABLE 3 


NUMBER OF BIRDS EXPECTED IN ONE VISIT TO 
RAVINES IN WINTER* 


Ravine Study Area 


Habitat Mackinnon Mill Creek Whitemud Creek Groat 
Grassland L5s3 PSs2 £28 cL / 
Shrubland 9,0 4.5 228 9.3 

White Spruce —- Poplar 750 19.3 V7 a2 es 

White Spruce - 

White Birch 2145 Sew ao 250 

White Spruce 6.6 2343 Delf 2a 

Poplar 13.3 385 342 23 
Poplar - White Birch eZ B.0 6.0 Le. 

Dead Tree 2810 58.8 7.0 4.8 

Total 10367 1351. 6 47.8 2253 

Average 12.96 16.95 DEOr 2.78 


*Number of birds expected in single visit is tabulated by summing average 
number of birds observed in each habitat over six replications. 
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TABLE 4 


NUMBER OF BIRDS EXPECTED IN ONE VISIT TO 
RAVINES IN SPRING* 


Ravine Study Area 


Habitat Mackinnon Mill Creek Whitemud Creek Groat 
Grassland hed Ts3 S23 57 

Shrubland 338 Sadi 520 225 

White Spruce - Poplar LOe7 Tal 9:0 4.2 

White Spruce - 

White Birch hed 33 5.8 332 

White Spruce 585 8.0 Led a2 

Poplar 6 «2 re SF Sr? 

Poplar - White Birch 8.0 Os2 320 O23 

Dead Tree Paz Ps5 Pas Ld) 

Total 56-44 5734 44.1 34.3 

Average 7 OL Fea 5.54 4,28 


*Number of birds expected in single visit is tabulated by summing average 
number of birds observed in each habitat over six replications. 
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TABLE 5 


NUMBER OF BIRDS EXPECTED IN ONE VISIT TO 
RAVINES IN SUMMER* 


Ravine Study Area 


Habitat Mackinnon Mill Creek Whitemud Creek Groat 
Grassland dh den 6%3 2368 . 67 
Shrubland Sy A iod: Thee: 4.3 
White Spruce - Poplar 6.7 As 6nd yy 
White Spruce - 

White Birch 1S LOm5 353 6.2 
White Spruce 4.8 Oss 17-30 Se 
Poplar D0 Bye: 330 Dees: 
Poplar - Wnite Birch Pay Seu iss eee 
Dead Tree Dee LOS sa 258 
Total Sbe5 56%,/ 65/6 43.2 
Average 6.43 7.08 Sa2 5.4 


*Number of birds expected in single visit is tabulated by summing average 
number of birds observed in each habitat over six replications. 
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4,153 So wcevartablel mecum of allebirds excluding 
bohemian waxwings. Bohemian waxwings are characteristically 
a.flocking. bird. in-winter.-—Because, of this»behavioural 
trait, when one bird is detected, it is usually accompanied 
by many others. Recording large flocks of birds can provide 
misrepresentative data even though they result from normal 
sampling procedures. For this reason, waxwings were excluded 
POWs Giestatisticalmtreatment, of all birdstvern Order (tO 
determine if the waxwings represented a significant factor 
in the difference in bird populations between ravine study 
areas. Although such species as evening grosbeaks (Hesperi- 
phona vespertina), red crossbills (Loxia curvirostra) and 
white-winged crossbills (Loxia leucoptera) also occur in 
flocks, these flock sizes were not considered sufficient to 
affect the data to the extent that bohemian waxwings would. 

When bohemian waxwings were excluded from "tota 
birds" there were significant differences (p < .05) between 
the ravine study areas, the habitats within the ravine study 
areas (p <..05), the interaction of ‘ravines’ and habitats 
(pee 2305), suavanes fandiseacsons =p. <1.05)5, ana nabirtats sand 
seasons sy (p< 05" Tables? We 

2A 5.32 VaALLaAbDles 6-9-7 jays, Magpies and Crows. 
Data for jays, magpies and crows, when subjected to the same 
Statistical treatment, showed significant differences between 
ravine study areas (p < .05), habitats within ravine study 


areas (p< £05); °seasons (f=. 05)", “ano the interaction 
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TABLE 6 


BMDO2V ANALYSIS OF VARIANCE FOR 
FACTORIAL DESIGN FOR ALL BIRDS 


Degrees of Sums of Mean 
Freedom Squares Squares F 

3 LT SIMO Tk 5865. 26172 4.59% 
Z 16801.86103 2400.26562 res 
2 8899.45239 4449 .72266 3.48% 
Za 40496.76913 1928.41748 MESSE L 
6 19648 .34642 3274.72437 2.26% 
14 26229.84668 1873.56030 ay, 

42 53/ 0525000 2732 09029 

eS) 183377 .18750 


*Denotes statistically significant difference. 


TABLE 7 


BMDO2V ANALYSIS OF VARTANCE FOR FACTORIAL 


DESIGN FOR ALL BIRDS EXCLUDING WAXWINGS 
Source of aneeveds é Sums bea Mean 
Variation Freedom Squares Squares 
ul 3 30146.58594 30146.58594 
2 f 7 3934..31,901 10504. 90234 
8) 2 639936.81250 319968 3,7 500 
12 Z1 74206. 98568 3933500577. aT ie 
3 ) 12757609531 21202 .10125 
23 14 126496.99219 9035.49609 Uae 
Residual 42 114322 .00000 2 LOUd, 
Total 95 1246514.00000 


*Denotes Statistically significant difference. 
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between ravines and habitats (p < .05; Table 8 ). 

4.1.3.3.4 Variables-10-l'3s—--passerines., When passer- 
ines were analyzed by using the same statistical method, the 
difference between ravine study areas was significant (p< 
.05), and also the interaction between ravines and seasons 
Cosa e005?  Tables9: -): 

Some of the data concerning bird groups were better 
suited to a two-way BMDO2V analysis of variance (Dixon 1968). 
Variables 14, 15, and 16 were subjected to that statistical 
treatment although this treatment is not so sensitive as the 
three-way erwstie Ge variance. 

Ales. Ss by Variable if-a-sumcof all finches am aii 
field seasons. When the sum of all finches in all field 
seasons was treated with a two-way analysis of variance, 
there was a significant difference in the number of finches 
for the four ravine study areas (p <-.05; Table lo). 

4.1.3 S966 Variable 15=the sum of ald *bilack=capped 
chickadees. When the number of black-capped chickadees in 
the four ravine study areas was treated using two-way anal- 
ysis of variance, there was a significant difference between 
both ravines and habitats (p < .05) for the sum of all 
black-capped chickadees (Table 11). 

4.1.3.3.7 Variable 16--~bohemian waxwings in winter 
and spring field seasons. There was a significant differ- 
ence (p < .05) between the numbers of bohemian waxwings in 


the ravine study areas (Tablel2). 
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TABLE 8 


BMDO2V ANALYSIS OF VARIANCE FOR 
FACTORIAL DESIGN FOR JAYS, MAGPIES AND CROWS 


Source of Degrees of Sums of Mean 
Variation Freedom Squares Squares F 
a 3 545-78950 VS i9 2932 iid 
Z 7 455.45685 65.06526 De G2" 
3 Z 99'. 39496 49 .65748 4.30 
er Ze 60237734 28. 68463 2.48% 
tz, 6 135).0227'6 22 OST 1.94 
Zoo 14 142 .60588 10.18613 0.88 
Residual 42 486.30371 11.57866 
Total 95 2466.95020 


*Denotes statistically significant difference. 


TABLE 9 


BMDO2V ANALYSIS OF VARIANCE FOR 
FACTORIAL DESIGN FOR PASSERINES 


Source of Degrees of Sums of Mean 
Variation Freedom Squares Squares F 
1 3 22830.98714 7610.32813 De ks 
2 7 17805.58429 2543.65479 1.84 
> Z ZOOT 2214453 10036.07031 Ley 
12 Za 35666.47814 PUAOnO Zc ike E27) 
3 6 26997 .84885 4332.97266 3.14% 
23 14 263604.45775 1882.96118 1436 
Residual 42 51947..93750 P3795 71265 
Total 15 Z076382,37500 


*Denotes statistically significant difference. 
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BMDO2V ANALYSIS OF VARIANCE FOR 


FACTORIAL DESIGN FOR FINCHES 


*Denotes statistically significant difference. 


Source of Degrees of Sums of Mean 
Variation Freedom Squares Squares F 

it 3 5261.00000 1753 .66650 3.42% 

2 I! 5581.50000 U9 35695 EA, 
Residual pl 10783 .50000 513.50000 
Total Silk 21626 .00000 
*Denotes statistically significant difference. — 

TABLE 11 
BMDO2V ANALYSIS OF VARIANCE FOR 
FACTORIAL DESIGN FOR BLACK-CAPPED CHICKADEES 

Source of Degrees of Sums of Mean 
Variation Freedom Squares Squares F 

ai 3) 304.37500 101.45833 3.64% 

2 7 962537500 137.48213 4.93% 
Residual 2h 586.12500 272.9107 1 
Total on 1852 .87500 
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TABLE 12 


BMDO2V ANALYSIS OF VARIANCE FOR FACTORIAL 
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DESIGN FOR BOHEMIAN WAXWINGS IN WINTER AND SPRING 


Source of Degrees of Sums of Mean 
Variation Freedom Squares Squares F 
if 3) 36605.12500 T220127 0700 3.66% 
Z i 30608. 37500 4372.62500 dere 
Residual Pap 70036.25000 BS Oe sis) 
Total Si. 137249.75000 


*Denotes statistically significant difference. 


TABLE 13 


NUMBER OF COCK PHEASANTS DETERMINED IN 
RAVINE STUDY AREAS BY CONDUCT OF 
SPRING CROWING COUNT 


Ravine Study Area 


Survey Mackinnon Mill Creek  Whitemud Creek 
First 0 9 o 
Second 0 2 0 


Average 0 tO. 0 
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4.1.3 14) (inventory offGal lanaceous Birds 

4.1.3 04g) Ring-necked pheasants .Substantial numbers 
of ring-necked pheasants were located only in Mill Creek 
Ravine (Table 13). Of note is the cock-hen ratio in this 
area (Table 14). Based on a combination of crowing counts 
and flushing results, and assuming that all birds were heard 
and there|were no~duplicates in the crowing’ ‘counts, it appears 
that in 1973 there was a pre-breeding population of 22 birds 
e0mposed’ Offa l cocks and 11 hens’. 

4.1.3.4.2 Ruffed grouse. Table 15 presents the 
results of the ruffed grouse drumming survey conducted in 
early May 1973. It is evident that the ravine study areas 
held low grouse populations. 

During the habitat mapping of the Whitemud Creek 
Ravine study area in July 1972, one brood of grouse con- 
Sisting of an adult and approximately seven chicks was 
encountered. Some grouse tracks were observed in the white 
spruce-balsam poplar bottomlands during the winter season 
and a flush of one single bird was made during the spring 
field season in the same vicinity. 

No ruffed grouse or evidence of this species was 
detected in Mackinnon, Mill Creek or Groat Ravine study 


areas. 


a3, 5 Mammal Observations 
Mammal inventories for environmental impact assess- 


ments, park interpretive programs, and other purposes are 
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TABLE 14 


COCK PHEASANT - HEN PHEASANT RATIO BASED ON 
WINTER FLUSHES IN RAVINE STUDY AREAS 


Ravine Study Area 


Flush Date Mackinnon Mill Creek 
11 January 1973 20 
ioeianuary 1973 Orel: 

2 February 1973 fig 
2 February 1973 L260 
3 February 1973 O31 
8 March 1973 20 
22. March, 1973 i636) 

23 March 1973 20 
31 March 1973 | 1:0 
2rApe st 1973 ae 


Average On a7025 0.8:0.38 
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TAREE, (5 


NUMBER OF RUFFED GROUSE DRUMMING MALES IN 
RAVINE STUDY AREAS 


Survey 


First 


Second 


Average 


Ravine Study Area 


Mackinnon ti Ie peek. Whitemud Creek Groat Road 


e- «pT: Se ‘sane: a ee 
— reine c oh 


: —e er 

Cte is 

~ - 
, ‘ 
s ot. 

= 
a =f < 
- > ” 
= 
* . 
” ‘ E 
« yt 
. 2 £ 
~ 
. € 
, - aa 
Shoe ae Be 
ee = on 
we s Sages 7 2 
5 oe ee ‘ = 


jf Voce eeageey BT See 


= = * ” Z 
= a ve 1 
ae 

* 
= - 
= 

. 

- 2 
: 
’ ~ 


70 


generally conducted over larger areas than the ravine study 
Sites. As with some bird species, the home ranges of many 
mammais are larger than the home range provided by a ravine 
study area. It is therefore difficult to approximate densi- 
ties for many of the mammals detected during the field 
investigations. For this reason, approximations of densi- 
ties for some of the mammals detected are not given. Refer- 
ence is made only to their presence in a given ravine. 

Table 16 indicates mammals located in the study 
ravines during field investigations. Records made by per- 
sons other than the, author are not included. 

Aol. hk tele brown bat (Myotis Lucaiugas). 
Although this mammal probably occupies all of the ravine 
study areas, it was observed only in Mackinnon Ravine 


(Fi 


LG 


ure 7). Little brown bats may occupy buildings sur- 
rounding the ravines and use the ravine areas for feeding on 
insects. No attempt was made at fixing the densities of 
little brown bats for any of the ravines. 

Aedes Bb Mink (Mascela’ Vicon). plLGacks Of cone mink 

; Sica tA er 

were observed in Mackinnon Ravine (Figure 7}. The tracks 
came from a north-facing slope white spruce forest and 


stopped by some chicken bones thrown from the 142nd Street 


res 7 to 10 show ravine study areas and loca- 
tions of evidence of mammals. 
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TABLE 16 


LIST OF MAMMALS DETECTED IN RAVINE STUDY AREAS 


Species 


Little brown bat 
Mink 

Least weasel 
Striped skunk 
Coyote 

Canada lynx 
Wocdchuck 


Richardson ground 
squirrel 


T - 
iC? SE 


chipmunk 
Red squirrel 
Beaver 

Muskrat 


Porcupine 


White-tailed 
jackrabbit 


Snowshoe hare 
White-tail deer. 


Moose 


Mackinnon 


X 


X 


rs 


Ravine 


Mill Creek 


Study Area 


Whitemud Creek 


Groat Road 
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FIGURE 7 
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bridge crossing the Mackinnon Ravine. Tracks indicated that 
the animal fed and then retreated back to the valley sides. 
A preferred habitat of the mink is stream banks, similar to 
those found along Whitemud Creek, and although no evidence 
of this mammal was discovered there, they probably occupy 
the valley from time to time. Limiting factors, however, 
may be the absence of a reliable source of food and human 
presence. 

Aya. Sao e3 Least weasel (MusteLarnuva Lis ).% Tracks 
of one least weasel were observed in Mackinnon Ravine on a 
south-facing; sgrassikand plot) (Figure (74); dueingtwintenttirelid 
investigations. There was evidence that the weasel hac been 
actively pursuing small mammais in this habitat type. 

Insufficient evidence of this mammai's occurrence was 
detected to establish densities for the ravines. 

4.1.3.524 Striped skunk (Mephitis mephitis). Striped 
skunks appear to be adapted to an urban environment. They, 
and evidence of their occurrence, were detected in all 
ravine study areas with the exception of Groat Road Ravine. 
Their tracks were first observed in the ravines in early 
March. in the Mackinnon Ravine area the animals frequented 
garbage cans of homes built next to the ravine. The animals 
have been known to den under dcorsteps of homes in Mackinnon 
Ravine. In winter, they denned in an abandoned sewer shed 
located along a valley side. No attempt was made to estab- 


lish the density of the aniiials in each of the ravine study 
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areas. Populations of one skunk to 4 ha (Burt 1964) are 
considered to be high, but this density is probably not 
reached in the ravine study areas. 

A NAS SSASICOUGCES (CanisMlatrans)). Coyvobes were 
detected only in the Whitemud Creek Ravine study area. 
Their tracks were visible in both the mixed forest bottom- 
land and the white-spruce forests of the east side of the 
valley. In winter, these animals are frequently observed 
mousing in hayfields on the eastern border of the valley. 
Although no dens were discovered in the ravine study area, 
provincial pest control specialists from the Department of 
Agriculture discovered a den in an old granary on the Univer- 
sity farm during winter 1974. The coyotes frequenting the 
Whitemud Creek Ravine study area may have originated from 
ferstcden: iblnnCalifornia, GwmMvergoes) reports coyotes living 
under buildings along a proposed freeway route prior to its 
Constructton: 

In addition to rodents in the hayfields, snowshoe 
hares are present in the ravine study area and may provide 
coyotes with a prey species, although no evidence of kills 
was discovered. 

AvL SS. 5.6 CanadavlyunxM(Lonrxacanadéensi's )/. bynxewere 
detected in all of the study ravines except Groat Road 
Ravine. In the winter of 1973, evidence of lynx were found 
on a south-facing slope of Mackinnon Ravine. Track pat- 


terns and the oresence of scats containing undigested 
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remains of small mammals indicated the lynx had been mousing 
on this open hillside. Lynx scats from Whitemud Creek 
Ravine were analyzed and found to contain both hair from 
snowshoe hare and other small mammals. Predators are 
thought to follow linear hunting territories (Dorney, pers. 
comm.) and it is possible that the study ravines provide 
such territories. Lynx may move into the city in winter in 
search of food by following the main river valley. They 

may then follow the tributary ravines. 

Inewttynx Staorivey COmacapt tor urpal COndteLlons may 
vary from one individual to the next and availability of 
food elsewhere. In years when food is readily availiable 
outside the city, the animals travel less and their chances 
of wandering into the city is less. No evidence of lynx 
breeding in the city was discovered. 

Indications of the animals' tolerance of urban condi- 
tions were, the author's observation of (1) a lynx mousing 
in a flower bed outside a golf club restaurant window in 
Lhe-river-vyaltey, “and (2)"aiynx walking through) a’ crowd of 
winter recreationists in the river valley at Mayfair Civic 
Park. 

4.1.3.5.7 Woodchuck (Marmota monax). These mammals 
are difficult to detect and were observed only in the Groat 
Road Ravine and Mackinnon Ravine study areas. In the former 
ravine, two dens were discovered during the spring and sum- 


mer field investigations. One was situated in the valley 
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bottom-at the lower edge, of a,shrubland. plot, about 8 m.from 
Groat Road. The other was in an old woodpile situated with- 
tnypoplarahabatat (Figure 10). 

In Mackinnon Ravine, a den was found at the conflu- 
ence of the ravine and the river where large cement blocks 
and fill have been used to construct a riverside roadbed 
(Hagurerd .).% 

dnd ogee SeRichardsoneground. squirred (Spermophiius 
richardsonii). Richardson ground squirrels were detected 
only in Whitemud Creek Ravine where their hillside burrows 
are located in shrubland habitat and in adjoining manicured 
park boulevards (Figure 9 ). 

City ravines do not appear to be as favoured by 
ground squirrels for habitat as artificially landscaped 
hillsides or flats surrounding ravines. 

42049055, 9% Least~chipmunk l(butemiass Hiandmus, . Least 
chipmunks were detected only in Whitemud and Mackinnon 
Ravines. In both ravines they live within mixed forests 
more mature than those surrounding (Figs.7 &9). Although 
habitat favourable to least chipmunks is available in Mill 
Creek and Groat Road Ravines, none were detected. No explan- 
ation can be offered other than in the case of Groat Road 
Ravine, where habitat may be too small and linear in nature. 
Another cause may be predation of wandering housecats. 

Adee «lO Red sguirnele (Tamiascaurus \hudsond cus). 


Red squirrels occur in all four of the ravine study areas. 
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In almost all instances they were cbserved in mixed wood 
forest in OF near stands of white spruce. Because all four 
ravines have good squirrel habitat, squirrels are relatively 
abundant. Although the habitat is not extensive within 
Groat Road Ravine, there is an extension of squirrel habitat 
from they ravine incomtne.«surrounding residential areas, 
These are older areas and many yards have mature spruce 
Ereecseeenat Provide! habitat Form squirrels in addition to that 
available in the ravine. In general, red squirrels seem 
well adapted to the urban environment as evidenced by their 
numbeus (iyoerm [9/4)e and by the fact pEhat they often feed 
at urban bird feeders. 

Teables#i7 sto 19 show*®the maximum number Of squirrels 
encountered (in anyisSingle visit. to each of the plots for the 
three field seasons. Because each of the sample plots was 
approximately .26 ha in size, some comparisons may be made, 
Chrougn extwapolatiaon, with red squirrel densities shown in 
the Giterature. jMacClintock (1970) states that in favour- 
able habitats there is one squirrel for approximately every 
ha. Klugh (1927) found the home range of male red squirrels 
in New Brunswick spruce woods to be approximately 230 m’, 
and in areas of abundance, observed two squirrels to approx- 
imately 914 m*. Kilham (1954) observed the home range to be 
S85 m by 2/°m an whitey pine Babitat. Burt:(1964) indicates 
that a density of tworsquirzels to’ 4.2 ha im prime habitat 
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Based on these comparisons, it is concluded that red 
squirrel densities in adequate habitat in the ravine study 
areas “are equal\to dénsities found ‘within natural ‘Habitat. 

43123). Sela Beaver (Casto@mtcanadensis)--* One’ /oF tie 
difficulties in estimating beaver populations near large 
Rivers 8s Jaccounting for beavers that “ive in bank burrows 
rather than building lodges. The common method of estab- 
lishing populations is by discovering active lodges as 
evidenced by feed caches and estimating the number of 
beavers using the lodge based on its size (Hay 1958). 

One such active lodge was located within the Whitemud 
Creek Ravine study area (Figure 9 ). No more than two 


beavers were observed simultaneously at this lodge aithough 


there may nave been more. There are more beavers inhabiting 
Whitemud Creek Valley upstream from the study area. Based 


on the number of lodges, it is estimated that one beaver for 
every 2 km of stream occupy Whitemud Creek Valley. As is 
common throughout their range, beavers in the study area 
utilize willows from stream flood plains and trembling aspen 
along the banks for food and lodge construction. 

Beavers were also observed in the North Saskatchewan 
River at its confluence with Mackinnon Ravine. Beavers here 
had burrowed in river banks constructed from concrete fill 
used for the riverside freeway base. 

Beavers within the City of Edmonton can be a problem 


as they have a tendency to construct dams across storm sewer 
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outlets that empty into the river. It is therefore some- 
times necessary for civic agencies responsible for pest 
control to remove problem animals from the river valley. 
Beavers also destroy trees in upper Mill Creek Ravine by 
cutting and felling them. 

20. Shoe IO Moskrat. (Ondatcran 2rpethicus):.-) One muskrat 
was observed in Whitemud Creek Valley (Figure 9). It was 
probably a bank dweiler. The traditional means of censusing 
these animals is counting push-ups (Dozier 1948), but this 
cannot be done with bank dwelling muskrats. 

AIMs 3, SB Porcupine. (Erithi zon dorsatums “Evadence 
of porcupines occurs in all of the ravine study areas but 
Mill Creek Ravine. 

In Whitemud Creek Ravine they did considerable damage 
to birch trees in one location (Figure 9) while in Mackinnon 
and Groat Road Ravines there was little evidence of feeding 
and the animals present were likely transients. Costello 
(1966) claims that the winter feeding range of a porcupine 
is 5.2 ha and Shapiro (1949) claims a similar feeding range 
HfVapproxamately “5% 3. ‘ha. Siapiro also found that porcu- 
pine densities ranged from one per 4.4 ha in selected areas 
to one for .26 ha in other areas. All cf these figures are 
probably greater than the density in Whitemud Creek Ravine. 

4. EBS STA. Wha tetawd Gackravpbipt “Lepus townsend). 


Whitetail jackrabbits were observed on one occasion only. 
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Two apparent transients were encountered on the freeway base 
of Mackinnon Ravine in the winter field season (Figure 7). 
4.1.3.5.15 Snowshoe hare (Lepus americanus). The 
home range of the snowshoe hare is approximately 4 ha (Burt 
1964). Therefore all of the ravine study areas are of 
sufficient size to support snowshoe hare populations. 

The only study area that snowshce hares were absent 
from was Groat Road Ravine. Sufficient numbers were encoun- 
tered in the ravine study areas to warrant a determination 
of their densities within the habitats they utilized. 

Tables 20, 21, and 22 indicate the results of the 
pellet group survey. 

Accounting for all five habitats sampled, the White- 
mud Creek Ravine study area was most utilized by snowshce 
hares, followed by Mackinnon and Mill Creek Ravines (Tables 
COG tc Nk 

No one habitat type was consistently used more than 
tnenothers (Tables 20), 21), 220) -) Thus Ms) perhaps a mesult of 
differences in understory composition of habitats of the 
same classification (Appendix C). 

Although from the tables it appears that poplar habi- 
tat in Mill Creek Ravine remained unused by hares, this 
inference likely results from See lcine in only one poplar 
habitat. Evidence of snowshoe hares was encountered within 
poplar habitat dominated by immature trembling aspen on the 


east side of the Mill Creek Ravine study area. 
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TABLE 20 


RESULTS OF SNOWSHOE HARE PELLET SURVEY 
FOLLOWING WINTER, 1972-1973 IN MACKINNON RAVINE 


Average Number Number of 
of Peilets Pellets in 

Habitat Type per sq. m.* Habitat Plot* 
White Spruce- 
Poplar 12.9 38,700 
White Spruce- 
White Birch 13.00 39,060 
White Spruce Bae 9,600 
Poplar 2816]. 86, 220 
Poplar-White 
Birch LORS SL, 00 
Average IS ars LA OYE 


*Extrapolated. 
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FOLLOWING WINTER, 1972-1973 IN MILL CREEK RAVINE 


TABLE 21 


RESULTS OF SNOWSHOE HARE PELLET SURVEY 


Habitat Type 


White Spruce- 
Poplar 


White Spruce- 
White Birch 


White Spruce 
Poplar 


Poplar-White 
Birch 


Average 


*Extrapolated. 


Average Number 
of Pellets 
per sq? m * 
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Number of Hare Days 


Petters ein Use of 


Hares/ 


Habitat Pilot Habitat Plot Hectare 
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RESULTS OF SNOWSHOE HARE PELLET SURVEY 
FOLLOWING WINTER 1972-1973 IN WHITEMUD CREEK RAVINE 


Number of 
Petiets in 
Habileat Lloc* 


Average Number 
of Pellets 


Habitat Type per sq. m.* 


White Spruce-— 


Poplar saa 21,450 
White Spruce- 

White Birch 0.0 0.0 
White Spruce So 24,900 
Poplar re Aen OO 
Poplar-White 

Birch D2 156,600 
Average RAE HRS S) 


*Extrapolated. 


Hare Days 


Use of Hares/ 
Habitat Plot Hectare 

67.9 Gaz 

0.0 O70 

62.3 Ore? 
TL7:8 O.3 
39155 Le 0 
1273.9 0.3 
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in*the™white bireh-poplarhabitat* of Whitemud Creek 
Ravine, the sampling frame included an extremely large 
pellet group adjacent to a felled trembling aspen which had 
been browsed extensively by hares..° This sample raised the 
average number of pellets per sample for that habitat. 

It is assumed that all undecomposed pellets that lay 
on the surface of the previous autumn's leaf fall resulted 
from winter @utisiization of the area) Ther length*o£% Ehe® time 
between when the leaves fell and the pellet group sample was 
taken was approximately 155 days. Using the figure of 400 
pellets produced by one cottontail rabbit (Sylvilagus flori- 
danus) per day’ (Cochrane and* Staines T9611), for’ a hare”to 
have” used” 0.04>haef habitat’ for’ 155° days) the hare would 
need" to” produce~627000" pellets. * Using these figures, the 
computed number of snowshoe hares per hectare of sampled 
habitats is indicated in Tables 20; 21, and 22. 

Care should be exercised in interpretation of the 
above density figures however. The animal's home range is 
some 4 ha in size and it is easy for an animal to inhabit 
one area for denning purposes, and move to another area to 
feed and defecate. A more reliable measure of utilization 
1s that*or *hare*days*use™*(Tables #20;~ 24), 22)" 

Whitemud Creek Ravine is more utilized by snowshoe 
hares than the other ravine study areas for the following 
possible reasons. This ravine is wider than the others and 


provides larger tracts of suitably varied habitat for 
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Snowshoe hares. In Mill Creek Ravine, by contrast, browse 
in the bottomland has been removed to provide picnic areas. 
In Mackinnon Ravine, the bottomland understory has been 
replaced by a freeway roadbed, and in Groat Ravine, the 
bottomland understory has been replaced by a freeway. This 
freeway also separates hare habitats which is a detrimental 
factor. ssthesdistunbance.by trakiicwmaywalso be ~Limitang. 

4.1.3.5.16 White-tailed deer (Odocoileus ViLoginianus) . 
One female white-tailed deer was observed in Mill Creek 
Ravine study area (Figure 8 ), and tracks and pellets were 
iocated in Whitemud Creek Ravine study area. The young 
female encountered in Mill Creek Ravine may. be the result of 
mature does forcing away young of the previous year during 
spring. These castoffs sometimes move away from their 
previous range in seeking home territories, and the river 
valley provides a natural route into the city.  White-tails 
are able to live in close proximity .to man and are particu- 
farlyscapable of .colonizing agricultunal land J,wfherefore, 
Sinces lice sisssulLlicient habitay wuthinwaMuLh CreckuRavine, 
1t 1S not surprising jthat white-tailed, deer cansbesfound 
there. 

Theres svalso ta) suttictentequantiiyeot custabie 
habitat in Whitemud Creek Ravine to support white-tailed 
deer. However, no evidence of a resident population was 
found. It would be simple for deer to move into the study 


area from the south by moving down the valley from rural 
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areas or into the ravine from upstream along the North 
Saskatchewan River. 
4-1 SOs MOOSE (Alces alces). Moose tracks»were 
found in sediment along Whitemud Creek in the summer of 1972. 
Within a week following this observation, a young moose 
Decame entangled) any ay chain-link ence in Groat Road Ravine. 
Like deer, moose may follow the North Saskatchewan 
River Valley downstream from their more common range to the 
west. There is, however, no resident population of moose 
in any of the ravine study areas, and moose sightings within 


the city are only sporadic. 


4.2 Recreation Investigations 


Phis*thesis*contains= two sections: "The first isla 
Gdeseription*ormhabitat and witdit@te*within the four*®ravines 
which provide a potential resource for wildlife-based 
reereations. @This=second part of the thesis documents 
(1) citizens' management preferences for the ravines, and 
(2) the reereational usés made of the ravines. Emphasis is 
placed on providing information about wildlife-based recre- 


Stion wses Of the! ravines. 


4.2.08 Recreation Uses of Ravines 


4.258 -ivNunberiot Users 
Seventy-one per cent of the respondents recreated in 


the ravines (Table 23), and Whitemud Creek was visited by 
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the most ravine users (57.7 per cent), whereas Mackinnon 


Ravine was used the least (20.4 per cent; Table 24). 


AO OTE OT US ers 

MOSt users of mayines: (31.7 wer cent) imhabited 
census tracts adjacent to Whitemud Creek Ravine. Only 19 
per ‘cent of sthei users were from Census tracts adjacent to 
Mackinnon Ravine (Table 25). 

With the exception of’ persons from the Mill Creek 
Ravine area, there was a tendency for persons to recreate in 


the ravine nearest them (Table 26). 


Zi. 2Zeted RECreational Activi thes 

Most ravine users (72.5 per cent) used the ravines 
for walking. The second most popular activity was partaking 
an Sports as indicated by 49.3 per cent of the users. The 
ravines were least used for studying wildlife and for fish- 
ing. Only 7 per cent of the users used the ravines for each 
of these activities. Wildlife observation was more popular 
than wildlife study (Table 27). 

Non-ravine users gave several reasons for not recre- 
ating~inwbhe ravanes. Most .(36.2 per cent), didnot know oft 
Ene vecreatien potential of jravinese, ~Others. (8. per cent) 
thought ravines to be undesirable places for the following 
reasons: (1) the abundance of mosquitoes; (2) unsafe condi- 
tions imposed by traffic and persons under the influence of 


alcohol; and (3) unclean conditzons in the ravines. Other 
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TABLE 23 
NUMBER OF RAVINE USERS AND NON-USERS 


Number Per Cent 
Users 142 has 
Non-Users 58 BS) 
Total 200 100 
ioe Wildlife Users 30 15 
TABLE 24 


NUMBER OF PERSONS INDICATING THEIR USE 
OF THE RAVINE STUDY AREAS 


Ravine Study Area Number Per Cent 

Mackinnon. 29 Z0e4 

Mill Creek 43 B0ns 

Whitemud Creek 82 Pee 

Groat Road 53 oy Lege 
TABLE 25 


NUMBER OF RAVINE USERS RESIDING IN FACH SAMPLE AREA 


Ravine Sample Area Number Per Cent 
Mackinnon 27 19.C 
Miil Creek 34 2559 
Whitemud Creek 45 ES Lad 


Groat Road 36 Zoe 


Total 142 100 
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TABLET 2 


PARTICIPATION IN RECREATION ACTIVITIES 


Pes Cent of 


Activity Number Total Users 
Walk 103 F235 
Partake in Sports 70 49.3 
Berenice 64 fe yr 
Observe Wildlife 35 24.6 
Ride 29 20.4 
tudy Wildlife 10 Fick8) 
Fish 10 ‘bce 
TABLE 28 


REASONS FOR NON-USE OF RAVINES FOR RECREATION 


Reason Number Per Cent 


Too busy, not interested 2 S62 
Spend leisure time elsewhere 10 i dusts. 
Unfamiliar with recreation potential of ravines 10 M74 
Lack of access cr transportation a) 8.6 
Too old an age to enjoy 4 7.9 
Ravines too crowded or confined 2 3.4 
Lack of facilities 1 Lo 


Other 7 £250 


Total 58 100 
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reasons are presented in Table 28. 


4.2.1.4 Seasonal Use and Frequency of Use 

In both summer and winter seasons, most users visited 
the ravines five or more times per season. This tendency 
was, however, more pronounced in summer than in winter 


(Table 29). 


4.2.1.5 Wildlife-Based Recreations 

Ninety-six per cent of the users claimed that the 
potential of encountering wildlife in the ravines enhanced 
their recreation experience (Table 30)). Figdéteen per cent 
OF the respondents or 22 per cent of the users specifically 
used the ravines to study or observe wildlife (Table 23). 


4k 
le 


N 


2ssibility of ravines and their uniqueness attracted 


( 


wildlife users to them rather than to elsewhere (Table 31). 
Most of the non-wildlife users were not interested in (41.8 
per cent) or knowledgeable about (23.6 per cent) the pre- 


Sence Of wildisare an city ravines (Table 32). 


4.2.2 Management Preferences 

The pattern of recreation uses of an area are, toa 
barge-extent,~a- result of the facilities and-opportunities 
provided by recreation managers. It is possible that 
recreationists' management preferences differ from their 
recreational activities in an area. For this reason, it is 


important to isolate the two in order that recreation 
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TABLE 29 


FREQUENCY OF RAVINE USE IN SUMMER AND WINTER 


Season Frequency of Visits Number Per Cent 

Summer tor Less 9 O23 
2-5 Sy SOn0 
5) 81 oF) Aik 

Total A 100 

Winter 1 or less 32 ae} 
2-5 52 36.6 
>5 58 40.9 

Potea 142 1900 

TABLE 30 


RAVINE USERS THAT INDICATED WILDLIFE 
ENCOUNTERS WERE PLEASING 


Answer Number Per Cent 
Yes a7 96.5 


No 5 Sy AeS) 


Total 142 100 
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TABLE 31 


REASONS FOR USE OF RAVINES FOR 
WILDLIFE-BASED RECREATION 


Reason Number Per Cent 

Accessibility of ravines 22 1059 

Uniqueness of ravines ih 226 

Exercise gained in conjunction 1 Bree 

Other reasons 1 a pey4 

Total St 100 
TABLE (32 


REASONS FOR NON-USE OF RAVINES FOR 
WILDLIFE-BASED RECREATION 


Reason Nurab er Per Cent 
Lack of interest ZS 41.8 
Untamiliarity with ravines and features LS 2360 
Better locations elsewhere 10 13.2 
Age handicapped 4 Wee 
Ravines undesirable 3 SS) 
Lack of access 2 3.6 


Total S15) 100 
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managers may better respond to ,citizens' preferences. 

Results of the management preference analysis are 
presented in Table 33. The most preferred use was "to walk 
in the ravines in summer." The least popular preference was 
“to partake in recreation next to freeways." 

Wildlife-oriented recreation such as watching wild- 
life films, visiting game farms, and reading books about 
wildlife were, in general, more preferable than wildlife- 
based recreation activities in the ravines. 

AeLivEeres Such as pPrcnmrcking, “partaking in? sports 
and riding were more preferred uses of the ravines than were 
wildlife-based recreation uses. 

Summer activities were more popular than winter 


ctavities. 
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Mammal~-based recreation uses of the ravine were 
preferred to bird-based or insect-hased recreation uses. 

Summer activities involving wildiife were more popu- 
tam than twairtkersactiviscresy involving wildtife. 

Activities involving wiidlife observation were 
preferred to activities involving wildlife study. 

There were no negative response scores (mean score 
> 1 but < 2.5) for any of the management statements, aithough 
there were several statements that received indifferent or 
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RESULTS OF MANAGEMENT PREFERENCE STATEMENTS 


Statement 


Walk in ravines in summe_ 

Watch television programs about wildlife 
Watch movies about wildlife 

Picnic in ravines in summer 

Observe mammals in ravines in summer 
Study or observe wiidlife in zoos or at game farms 
Ride in ravines in summer 

Read books or magazines about wildlife 
Observe songbirds inravines in summer 
Observe mammals in ravines in winter 
Observe other birds in ravines in summer 
Partake in sports in ravines in summer 
Walk in ravines in winter 

Observe other birds in ravines in winter 
Observe songbirds in ravines in winter 
Study mammals in ravines in summer 

Drive an automobile for recreation 

Study mammals in ravines in winter 

Fish in Whitemud Creek in summer 

Observe or study wildlife from an auto 
Hunt. Or, Gish for fish and .~wiidlite 

Study other birds in ravines in summer 
Study songbirds in ravines in summer 
Study other birds in ravines in winter 
Study songbirds in ravines in winter 
Observe insects in ravines in summer 
Ride in ravines in winter 

Observe or study wildlife next to a freeway 


nsects in ravines in summer 
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Partake in recreation next to freeways 


fr 


Mean Score Rank 
4.40 a 
SONIA iz 
4.12 3 
4.08 4 
4.00 5 
OMS 6 
3.86 i 
SPAMS) 8 
3.10 8 
3.74 9 
3.66 Llu 
3.64 ia 
S102 i 
OPS) 13 
Be e)e 14 
3.40 £5 
Bre 2 16 
GPA 17 
3.24 18 
Dae 19 
See, 20 
OnyLg 20 
3.18 21 
3% 10 pare 
3.08 fae 
299 24 
Hae oe Bee 
Pgs ee) 26 
2507 27 
Jsyrsy’s 28 


Be a 
7 a 
a 7 
=D 
: yo 
i) a. 
ibe 
T 
€ 
+e 
~ 
Ss oA 
see 
Yet Atel © 
‘se 4 y a 
= soa © vy By 
ok a ts » com 
peri SPL te SS 
ray a 
r 
>a? 
; 
ed Oar * eon 
he « 
e = 
: 
= 1 aes 
. ay 
: ' 
- _ 4 
2 ¢ 
> 
~~ » “eo 
‘ 
aw ae > 
r 
= 
or 7 
1 ca 
~ - ah - 
=> Bae eres m 
hy 
~ © da 
} 7 
- 4. « sf 
- + 
7 , : 
a 
oe 
4 oe 
2 “ 
= eh 7 | 
He be ~ + * 
' 
a a® 
oe ee a ey 
' 
¥ , 
F aad , 
» 
c 
> ¢€ 
a». & a 
naan tie —— 


%9 intw 


le 
= ot 


‘= 
ook dat} 
rs 


14n08 ‘at @snivat a a 
sak coe ae Wt z 
” Sahn ak” 's iG fy ‘ ‘ 

na : ue 
4g93 ce, ak $2 
" 


102 


4.2.3 Demographic Characteristics of Users and Non-Users 


Aa? ahi Ioex DIStribDution 
sex distribution of ravine users and non-users is 
shown in Table 34. Forty-eight per cent of the users were 


male and 52 per cent were female. 


Aes ee FATE Distribution 

The majority of the ravine users were between the 
ages of 25 and 54. Age distribution of ravine users is 
presented in Table 35. For comparative purposes, this table 
also shows (1) the age distribution of some wilderness 
recreationists in the United States, and (2) age distri- 


bution of the metrepolitan Edmonton population. 


Aa 3S OCCUPATIONS 
The occupations of ravine users is shown in Table 36. 
The greatest percentage of ravine users were students and 


housewives. 


4°243.4 £ducation of vkavene Users 

The educational attainment of ravine users and other 
comparative populations is shown in Table 37. The majority 
of ravine users (57 per cent) had attained a high school level 
education or less. Note, however, that 23 per cent of the 


users were high school age or younger. 
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4263. > Dwelling Lypes 
As shown in Table 38, the majority of the ravine 


users occupied single attached or detached dwellings. 


4.2.3.6 Length of Edmonton Residency 
Most ravine useus §(58 pervcent) had resided in Edmon= 
ton 10 years or more. Eight per cent had resided in Edmonton 


2 years or less (Table 39). 


422.30 Annual mamiiy-fncome 
The| greatest percentage of the ravine users had fam- 
divyeincomes of $15,000 or, more. The majority of ravine 


users had family incomes greater than $10,000 (Table 40). 


2.223.8 Ownersnip.or Vacation) Homes 
Nineteen per cent of the ravine users were members of 


a family that owned a vacation home (Table 41). 


4.2243.9 Numberswho Hunted or\lFished 
As shown in Table 42, a large majority of both. ravine 


users and non-users neither hunted nor fished. 
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TABLE 41 


OWNERSHIP OF VACATION HOMES BY RAVINE USERS 


DE  ————————— 


Own Vacation Home 


Per Cent 
Population Yes No 
Ravine users 19 81 
Non-users 16 84 


TABLE 42 


NUMBER OF RAVINE USERS AND NON-USERS WHO 
HUNT OR FISH 


Answer 
Yes No 
Number Per Cent Number Per Cent 
Users 28 20 114 8G 
Non-users 9 16 49 84 
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CHAPTER 5 


DISCUSSION 


SLuPEBLologiCaknEnvestigations 


belied. Wegetation and Wildliterabitat 

Bird (1961) places Edmonton within the aspen parkland 
vegetation zone, but because of the cool north-facing slopes 
in the ravines, many plant species in the study areas are 
also typical of the boreal mixed wood forest. THis: 2s) Seen 
in the presence of white spruce, white birch, balsam poplar 
and trembling aspen within the ravines, all of which are 
principal boreal forest species (Rowe 1972). Soper (1964) 
described some areas of the aspen parkland that include 
intrusive stands of white spruce and white birch within 
river valleys. Edmonton's Gavyines fall intothis category. 

Understory species present in the ravines that are 
characteristic of such forests are snowberry, wild rose, 
highbush cranberry (Viburnum trilobum), buffalo-berry 
(Shepherdia canadensis) and silver-berry (Soper 1964). 

Tree species in the ravines that are characteristic 
Of che aspen parkland are trembling aspen, balsam poplar and 
white birch. Ravine understory species that are typical of 
aspen parkland include: beaked hazelnut, red osier dogwood, 


chokecherry, saskatoon, and raspherry (Bind E961). 
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In summary, the vegetation of the ravines is composed 
of boreal mixed wood and aspen parkland species. Plant 
communities representative of both biomes are present prin- 
cipally because of the contrasting site conditions created 
by#tnecabruptetopography,of thehsuivertvalleys and the cor- 
responding influence of aspect. Cool and moist north-facing 
slopes are characterized by white spruce associations, warm 
and dry south-facing slopes by grasslands or shrublands. 
Flats anditerraces are normally occupied by miuxturessfos 
balsam poplar and trembling aspen. Valley bottoms contain 
riparian stands that include balsam poplar, willow and alder. 
(Alders were absent adjacent to Mill Creek but were abundant 
near Whitemud Creek where stands up to 7 m tall were common.) 

Wegetatewon distribution within the ravines thus 
changes quickly in response to a variety of environmental 
factors. The overall result is an abundance of "edge" which 
helps provide good wildlife habitat. The habitat diversity 
that occurs in a relatively small area makes the ravines 
Stuitabie tor interpretive nature programs where theveffects 
of such environmental factors as aspect and slope angle 
could be explained as well as the habitat preferences of 
certain animals. 

The great habitat diversity of the ravines thus sup- 
ports a diversity af wildlife. An’ abundance of fruit-bearing 
shrubs (in shrublend habitats and as understory in other 


habitats) provides food for fructivorous bird species and 
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other wildlife. Some of these shrubs (saskatoon, pin-cherry 
and chokecherry} are also palatable as browse for wild 
ungubates?({Tay Vongl956)\.",)TheredustaysubEiczentmquantity 
of red osier dogwood, a favoured deer browse, to support a 
permanent deer population. Although this species was not 
observed to be browsed within the present study area, it 
was found to be browsed by deer in Kennedale Ravine (Spencer 
2945) 4 

Other plant species that are present in sufficient 
guantities to provide food for animals include seeds in 
white spruce cones and beaked hazelnuts for red squirrels, 
young aspen and willows for snowshoe hare, birch and willow 
for porcupine, trembling aspen and willows near flowing 


water for beavers. 


Seino inventory of Wildlife (Species 


Sul. 2.1 Bird Species Deversi cy Jin Study (Ravines 

The following reasons are given for the presence or 
absence, or differences in total numbers, of bird species 
in the study ravines. 

Free-flowing streams have been covered by freeway 
bases in Groat and Mackinnon Ravines. This may have deterred 
the more water-dependent species from using these sites. 

For instance, spotted sandpipers that are dependent on shore- 
lines are present in Whitemud Creek Ravine, but not in the 


others. Woodpeckers (Picidae spp.), hawks (Accipitridae sno.) , 
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and nuthatches (Sittidae spp.) that prefer mature forest 
bottomlands for parts of their life cycles may have been 
excluded from Groat and Mackinnon Ravines when mature, 
bottomland forests were removed in preparation for freeway 
construction. Bent (1964) writes that pileated woodpeckers 
(Dryocopus pileatus), present only in Whitemud Creek Ravine, 
require large tracts of mature forest and disappear from 
smaller tracts. Whitemud Creek meets these habitat require- 
ments while the other ravines do not. 

Rock doves (Columba livia) were absent from Whitemud 
Greek Ravine; but arerpresent in 1Groat; «Mackinnon iand Mill 
Creek Ravines. They are more abundant in areas without a 
thick vegetation cover but have an abundance of concrete and 
a high density of buildings (Williamson 1974). Williamson 
(1974) also found that rock doves were more abundant in 
lower income areas. It seems that some monetary value may 
be placed on vegetation and the wildlife habitat it provides. 
Residential areas with an abundance of vegetation are more 
desirable to live in and therefore accommodate persons with 
higher incomes. Less desirable residential areas commonly 
lack abundant vegetation cover. The Whitemud Creek Ravine 
is not within a lower income area. Additionally, it is a 
greater distance from the concrete areas of the central 
business district that provide rock dove habitat than is 


Mill Creek Ravine or Groat Ravine. 
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Merlins (Falco columbarius) were present in all of 
the ravines in winter and nested in Mill Creek Ravine in 
summer. In winter, they prey upon bohemian waxwings and 
other winter residents that use the ravines for cover. The 
merlins were particularly observed to hunt bird feeding 
station areas where there were concentrations of winter 
residents. 

Some species present are associated with surrounding 
uses of the land. For example, red-tailed hawks that nest 
in Whitemud Creek Ravine use for a food source small mammals 
andi xodentss thateoccur imyadiacent: agriculturale fields: 

Gray partridge (Perdix perdix) that occur in Whitemud Creek 
Ravine use adjacent agricultural fields as habitat. 

Most species of gulls are very mobile and California 
(narus californicus), ring-bilied (Larus delawarensis) and 
Franklin’s (Larus pipixcan) gulls use airspace over ail of 
the ravine study areas. The ravines are close to the North 
Saskatchewan River Valley where the birds loaf on shores and 
gravel bars. Gulls are observed far from loafing and rest- 
ing spots in other areas as well. For example, they make 


long flights to garbage dumps to feed (Ward 1974). 
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cdg seavines. | Sor alaybpixd. ocoups. tested, there 
was a significant difference in the number of birds between 


the four ravines. In all cases, Groat Road Ravine, the 
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ravine with the greatest freeway development, had the lowest 
average number of birds. Whitemud Creek Ravine, the one 
with the least freeway development, nearly always had the 
largest average number of birds for each of the bird groups 
tested. Several reasons are given below to explain these 
Statisvrcalty sronriicant differences. 

Overall differences in habitat characteristics between 
the ravines can account for he only the differences in 
species composition between ravines, but also differences in 
total numbers. Some habitats may have larger carrying capa- 
Cities for bird populations, so differences in size and 
quantity of habitat types in ravines may affect total bird 
numbers present. 

There “1s more total habitat available’ to birds in 
Whitemud Creek and Mill Creek Ravines, the two largest study 
ravines. Therefore, bird species that have larger terri- 
torial requirements may prefer these to the smaller ravines 
such as Groat and Mackinnon. Whitemud Creek Ravine also has 
hay fields adjacent to its east bank which helps to account 
for the greater diversity and larger numbers of birds using 
it] “In fehort,; *chere “ts "a Nabitak to be “f2lled “inthis 
ravine that is not present in the others. 

Some differences in the quality and quantity of 
ravine habitat “are directly attributable to xoad “construc- 
tion. For instance, streams occupy Whitemud and Mill Creek 


Ravines while streams that formerly fiowed in Groat and 
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Mackinnon Ravines have been covered by road beds. The 
absence of flowing water may have reduced the overall carry- 
ing capacity of the ravines as evidenced by the elimination 
of some species of spring and summer breeding birds. 

Freeway-occupied open spaces in Groat and Mackinnon 
Rayines may restrict, some..birds!, territories, particularly 
in the breeding season. Some birds may hesitate to expand 
their territories across such open spaces. The net result 
may be fewer territories and more linear-shaped ones in 
those ravines. 

AULOMODILeueMmirSsi  OnSeCanwiki li geoniterousstrecs—-=s 
particularly in basin-shaped areas. Because coniferous 
trees do not shed their leaves annually, noxious residues 
concentrate in their needles and may eventually cause their 
death (Bonnett 1970). Coniferous trees that died and were 
removed from Groat Ravine may have succumbed to these fumes. 
Trees lost to this cause represent an alteration of a habitat 
and may reduce number of some species. Automobile fumes may 
also be offensive to birds and prevent some individuals or 
species from using adjacent habitat they ordinarily would. 

The physical presence of moving vehicles and their 
accompanying noise may also make Groat Ravine less desirable 
habitat for birds. Gollop et al. (1974) subjected ground- 
nesting passerines in the Arctic to noise disturbance and 
found that marginally more birds nested in undisturbed areas 


than in disturbed. Their experiment was initiated after 
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breeding territories had been established. In the Mackenzie 
Delta® area), Barry and Spencer’ (1972) found that for some 
passerine species, there were significantly fewer birds in 
Ape arcaldicturbed) by/ol well? construction, than in’ an-area 
Ofeno disturbances Jin’Groat Ravine) *birds*®arriving’ in 
spring to initiate breeding territories may not establish 
territories because of the already-occurring disturbance. 
Gunn et al. (1974) re-surveyed Gollop et al's. (1974) study 
area one year later, and’*concluded that there were long-term 
effects of noise disturbance. In short, although differences 
in bird numberstmayonot® be Significant at the initial appli- 
Cation OLfenolsesdisturbance, birds in futuré years may” not 
use the area as intensively as before. 

The effect that freeway noise can have on an observer's 
a@bilstyeto detéct*birds®should aise *be%considéred” in*evalu- 
ating the results of noise disturbance. Some birds present 
in Groat Road Ravine may have gone undetected because they 
could not be heard over vehicle noise. 

Some researchers found that there was little differ- 
ence between the number of birds in developed and natural 
areas in cities. Some have even found greater populaticns 
in develcped areas (Geis 1974). Erz (1966), Nuorteva (1971), 
and Cauley (1974) made similar observations. In nearly all 
of these studies, birds such as weaver finches (Passer domes- 
ticus), domestic pigeons, and starlings (Sturnus vulgaris) 


were the most numerous birds in the built-up areas. These 
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species thrive in locations where there is an abundance of 
man-made structures to which they have adapted. 

Erskine (1974), in a study of winter birds in Ottawa 
residential areas, found there were more birds in older 
areas that had the greatest densities of vegetation. His 
study, however, concerned songbirds and did not include 
domestic pigeons, etc. Thomas et al. (1974) also found athe 
type and) structure (ofevegetation rte be the greatest factor 
influencing bird densities in an urban area--even greater 
than such factors as presence of dogs and cats, Era GE kc 
volume, human presence and buildings. 

The situation in the present study differs somewhat 
from those cited above. Man-made bird habitat has not yet 
been constructed in Groat Road and Mackinnon Ravines in 
sufficient guantity to attract large numbers of house spar- 
rows, domestic pigeons and starlings. There is as much 
habitat for these birds in the form of bridges and pipelines 
traversing Whitemud Creek and Mill Creek Ravines as in 
Mackinnon and Groat. Disturbance in the form of freeway 
right-of-way clearing and freeway operation in Groat Ravine 
may have been sufficient to eliminate some birdsemaiThvsais 
probably the most significant factor inplbuencingwehesdsseer— 
ence in the number of birds using the four study ravines. 

5.1.2.2.2 Seasons. The variable of seasons had a 
significant effect on the number of birds observed for the 


following bird groups: (1) all birds including bohemian 
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waxwings, and (2) jays, magpies and crows. An obvious cause 
fon Gifferencesainytotalltnumberrofybirdsmter each! ofythe 
seasons isi thernmigration behaviour) of birds. Many of the 
species that are common summer residents and breeders 
migrate during winter so that numbers are reduced. 

The combination of locally breeding birds and spring 
migrants that pass through Edmonton during spring and fall 
may also explain differences in numbers between seasons. 

Bohemian waxwings, pine grosbeaks (Pinocola enucleator) and 
evening grosbeaks, and species of redpolls (Acanthis spp.) 
and crossbills (Loxia spp.) breed in the boreal forest and 
tundra regions (Godfrey 1966). Variable numbers of these 
birds winter in the re of Edmonton, being attracted to 
the city by a number of urban habitat-related factors: 

(1) warmer micro-climate; (2) abundance of ornamental fruit 
trees that provide a food source; (3) availability of food 
at bird feeders provided by citizens; and (4) location of 
escape cover in the form of ravines adjacent to food sources. 

In Mackinnon Ravine, where there are a number of bird 
feeders adjacent to the ravine, it is not uncommon to observe 
concentrations of hundreds of bohemian waxwings and evening 
grosbeaks around a feeder. The winter populations may be 
large enough to account for seasonal differences in numbers 
efabindsy 

Seasonal differences in the number of jays, magpies 


and crows can result from the annual increment that is part 
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of the population in winter. Offspring that result from 
the breeding season may temporarily increase the total pop- 
ulation until natural causes reduce the population to its 
pre-breeding season low. 

5 Die Habitats. SiLgoniiicant, differences in’ the 
numbers of birds in ravine habitats, the interaction of 
habitats and ravines, and interaction of habitats and sea- 
sons occurred. 

These differences can be explained by: 

1) the preference some bird species have for specific habi- 
tats; 

2) the greater availability of food in particular habitats; 

3) the visibility factors afforded by some habitats for the 
observer; 

4) the proximity of some habitats to human-induced condi- 
tions favourable or unfavourable to birds; and 

5) differences in the understory plant compositions in like 
habitats. 

Mixea@ wood forest habitats are more favoured by 
breeding birds than are deciduous forest habitats. Mixed 
wood forests in this study contained the most birds in the 
winter season--whnether waxwings are included in or excluded 
from the analyses (Table 43). Mixed wood forest also 
had the most birds in spring. 

In all three field seasons, the most productive 


habitat in terms of the average number of birds encountered 
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in a single visit, was the white spruce-poplar association. 
Most productive habitats for the sum af all birds were 
derived in the following manner. For each field season, the 
total numbers of birds observed in specific habitats for 
each of the ravine study areas were summed. The sums for 
each habitat were then ranked in descending order, the high- 
est total representing the most productive habitat for that 
particular season. Table 43 displays the results of 
this process. 

The white spruce component of a mixed wood forest 
provides a food, source for many. binds. (For example, the 
insects and the larvae in the bark are favoured by black- 
capped chickadees, species of crossbills and woodpeckers 
(Mantis 964). 

There were large numbers of birds observed in dead 
tree plots during the winter field season. In Mackinnon 
Ravine, these plots were located in an area adjacent to bird 
feeders, where large numbers of waxwings in particular used 


the trees for perching between sessions at the bird feeders. 


I 


n addition, greater visibility for the observer in the dead 
tree plot made birds using the airspace over the habitat 
more detectable. This same visibility factor could explain 
the high ranking of grassland habitat for birds observed in 
spring and summer seasons. Another explanation isthe 
preference that birds show for edge habitat provided by 


grasslandsclearings. Lay (1936)mclaims that edge effect 
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increases bird numbers in an area. 


Sal wees Gee Lainaceous Birds 

G1. 2.301) Ring-necked pheasant. | in Mill Creek Ravine 
there is a relative abundance of pheasants even though rural 
Populations "ofthe bird are Vow.) -in Mill) Creek Ravine, ring- 
necked pheasants seem to have adapted well to the urban 
environment and use all suitable habitat. 

Hunted rural populations of the birds have cock-hen 
ratloo im ispring Of 1:6) (Edminster 1954) The cockshen 
watiovore Mil? Creek Ravine: (1:8) 2s notratypical ot sunhunted 
populations. (Care should be exercised in the interpreta- 
tion of cock-hen ratio results for Mill Creek Ravine however, 
as the small number of bird groups contacted provides only a 
small sample size upon which to base estimates.) 

From the estimate of 22 birds in the, approximate 209 
ha of Mill Creek (Ravine study area,:a calculated spring den- 
Sity Of 9.5 Ha per bird tallsejust short,of third class 
range (Edminster 1954). Assuming normal life equations, in 
autumn one could expect a resultant 64 birds. 

Pheasants detected by auditory and visual means in 
Groat and Mackinnon Ravines could have been transient birds 
that also use the main river valley as habitat. It was not 
determined whether pheasants successfully nested in these 


two ravines. 
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At a time when the upper parts of the Whitemud Creek 
Ravine study area were outside the Edmonton corporate limits, 
pheasants were hunted there. Now, no pheasants inhabit the 
ravine. Reasons for their absence could be that fields 
surrounding the ravine have been converted to housing devel- 
opments; secondly, the University of Alberta farm property 
was planted to hay rather than grain during this study. 

SLs pRubted grouse. ) theslow mumbers {of sgrouse 
may be a result of a low in the cyclical population fluctu- 
abion (Kemthunges x 

Whitemud Creek Ravine, with its mature forest bottom- 
land, appears to afford the better ruffed grouse habitat of 
the four ravine study areas. Assuming a 1:1 cock-hen sex 
ratio, there was probably a spring grouse population of four 
in this ravirie study area. The population could have 
expanded to 16 hy August assuming a hatch of six fledged 
Chacks per hen (Edminster 1954). Rusch et al. (1972) cite 
the average clutch size at Rochester, Alberta (near Edmonton) 
at 12.9 Waking anto account mortality as a’xesult ef climatic 
and predatory factors, this number would be considerably 
reduced by autumn. 

Although no ruffed grouse were detected during the 
course of this study in Mackinnon Ravine, the birds were 
present in the mid-1960's. Shortly after that time, a major 
part of the forest cover in the bottomlands was removed in 


preparation for freeway construction. 


E aainee anit 1 on tt sd sack 


: eh 
pe Ree a2 nee da hans 1! 


7 
© ‘ 7 
oe Sar bd 
Ov : Sy 
> : , ; 
av fe 
a0 7 t ora uz 
'= 7 
rh 
- ee oe 
rn ee ’ na 
ct J pal ey ae 
» ef runs 
Rial. bad ——_ 
g 4 bodice 
a Pub £4 
j ; a ; a - 
* Pe ve wm ol bow 
A aye + ieee * 
=.“ ae at, 
‘ » ~ 
- — ~ 
c r¢- nis 
re P 
nn . 
FS OR CaRoZ 
ae te hy nd et Bt 
-" { 
t aes = ee Ags a 
} ae oo 
, Fi ae 
by 
vy ie Fy iL 
el es ele a 
P a 
“ape 
we aw Te iP eae 
, pa a 
a ang > oc 
a i . rec 
= a oP al a 
= ole wm OF te = 
D ei 
— ae oe 
Cort LC is 
t 
2 a 4 
. a 
4 ana 
“i al Ae eed 
=. & - 
- * fal ~ ~~ 
} 5 "TT - 4 2 
is SORoil Ghw & 
mm» - i ry =) 2 wu 2 
- 
Che) | 


JJuevnos mead. wer 


Baily 
i 7 é 
‘ bP" 
‘af Peis Sens 
‘ 
t } pd , 22ND 
+ es 
7% 
Ins 4 rs 
an 
asd ~ + + 
of apt ae © io aw P 
Pe: Bhar sw. sSiave Dan tee 
Piura * ses Zod, ans ‘hee tbe cr 
' ¢€ 
- = - — me & 
z rick Woke) ) ae a a 5 Ve 4 


SRUOTD. pointes . yitindots Baw-s: 


job svaw severe belies pa de is 
a eee ots a ithe eg Sin) ere Gat aes 
a, : - ¥ 


7 


Pet vet = 


‘es are / 


ey ‘cope ye * $a. eoive: 


Y wd ‘ th ij < s.| My ann :" 
ifA . tecsenines! 2s ae _ So, _ ns 


-— 4 
a si tc oaa! ; inte 


—_ - 
ee © 7  € 
F ; y ) ) ” Sans: o. 
sf: hth Ps 5S Pay Rl a a 
*» ae . * 
Lal 


LON has <® atasoe’, 


* - 
# i r ~ ¢ 
a 3 > — =i ‘ 
* Ca Shedd = 4 Cle ig Ca v : e x 
Om 
; me m§ 
ge es ac : see i” ~ ». 
eee Mae a a .* re 


iN oe gbes. 2 aks 
"as epi Me atity - dg es, jake, » Tetra} 
3 qlszod? ‘ig ) 


— ws 


ie ois OTs ei vs 


v La 
134; 
7 ny x 


124 


Assuming grouse and pheasant to be equally vulnerable 
to predation, the fact that a large population of pheasants 
inhabit Mill Creek Ravine would seem to discount predation 
as being a limiting factor on grouse. More likely, pheasants 
are more tolerant of the proximal urban environment. In 
addition, pheasants may be more tolerant of the linear habi- 


tat provided by narrow ravines. 


5.2 Recreation Investigations 


The questionnaire was designed to detect citizens! 
preferences for recreation management of the ravines and 
also to determine the actual recreation uses made of the 
ravines. In order to avoid redundancy, discussions of 


actual uses and preferred uses are combined. 


Seal Number of Users 
Questionnaire results indicate a large proportion of 

Citizens use ravines for recreation. Reasons for such use 

include the following: 

1) “a targe portion of the city’s) parks development 1s based 
in the North Saskatchewan River Valley, of which the 
ravines are an integral part; 

2) the questionnaire was circulated in areas adjacent to 
ravines. Ravines are more accessible to the sample pop- 
ulation than to all citizens. However, the central loca- 
tion of the river valley and ravine system does make them 


accessible to most citizens; and 
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3) parks managers have provided facilities for a variety of 
recreations in the river valley system, some of which do 
not require river valley settings. This is particularly 
true of Whitemud Creek Ravine where there are, or were at 
oné time, facilities for skiing, skating, picnicking, 
naturecwalks, nature “interpretation; "camping, “and*horse- 
back riding. The combination of river valley aesthetics 
and the parks managers! evident policy of providing a 
MGLEL Gudeact Ixéereationaltfiacilities in’the river walley 
attracts almost everyone. 

Because Whitemud Creek has many more facilities for 
recreation than others, and because it was also used as a 
study ravine, the réliability of the Measure of use of city 
ravines could be affected. Certainly not all ravines have 
as many facilities and therefore do not attract as many 
sersons. For example, Mackinnon Ravine has no facilities 
save its natural setting and receives the least use. 

Results indicate that Groat Ravine, a valley lacking 
in facilities, receives heavy use. However, this use may 
not be so heavy as it appears, because some respondents 
probably included in their interpretation of the boundaries 
of Groat Ravine the area below the provincial archives 
building (Figure 9). ‘This area is used for picnicking, 
hang-gliding and sliding. There are no such facilities in 


the ravine proper. 
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Sa2ee OLmgineoLteusers 

Data about respondents' characteristics indicate that 
income-related variables influence use of ravines. Census 
tracts surrounding Whitemud Creek Ravine are made up of a 
father aftitluentipopulation and thisscouldvaccount’ for ‘the 
large number of ravine users who originate from Whitemud 


Creek Ravine study area. The tendency for recreationists to 


G 


sé the ravine nearest them, combined with the variety of 
recreation facilities in Whitemud Creek Ravine, attracts 
residents of that area. The lack of facilities in Mackinnon 
Ravine and the destruction of bottomland could make it the 


least desirable. for recreation. 


5.2 3s AgGtual and Preferred Uses 

As well as being the most popular management prefer=- 
ence, "walking in the ravines" was the activity participated 
in by the most persons. This is an indication of the ease 
with which this activity is: done. Less popular activities 
Such as organized sports and “riding" as defined in Appendix 
B require some specialized equipment and prior preparation. 
Use of the ravines five or more times per season combined 
with use of the most accessible ravine indicates further that 
ravines are convenient places for leisurely strolis. 

"Partaking in sports" was determined to be the second 
most popular actual use made of the ravines. This result 
possibly reflects the wide range of facilities provided in 


Whitemud Creek Ravine. 
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The tendency for respondents to prefer a variety of 
other recreations being conducted in the ravines over wild- 
life-based ones confirms the Edmonton Parks and Recreation 
Department ' Supolicy .fsineluding such’ recreational amenities 
as ski hills, picnic areas and skating rinks in urban 
ravines. In answering the questionnaire, respondents may 
have extended their general likes and dislikes of various 
recreation activities to the ravine setting. 

Citizens indicated that they used the ravines for 
recreation more often in summer. They also preferred summer- 
related recreations over winter-related recreations as the 
surmer season allows a greater variety of recreations and 
more citizen participation. If a management objective is to 
increase winter use of the ravines, more facilities such as 
skating rinks and ski hills could be provided. But these 
should be provided only in those locations where they are 
not detrimental to an important wildlife resource. Since 
the completion of data collection for this projgectsachere 
has been a general increase in the popularity of such winter 
recreations as erosseccuntry skiing and snowshoeing in the 
ravines. This trend should continue as such socio-economic 
conditions as increased transportation costs produce a 
greater demand for locally available types of recreation. 

Recreating next to freeways received the lowest rank- 
ing of the manacement preferences indicating that persons 


did not appreciate proximity to freeways in comparison to 
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other preference statements that were provided. This has 
obvious implications for city planning departments to avoid 
constructing freeways and recreation facilities in the same 
open space such as a ravine. 

Data about user characteristics indicated a large 
percentage of non-users have not resided long in Edmonton 
ana are unfamiliar with the recreation resource ravines 
can provide. If Edmonton Parks and Recreation wished to 
gnerease the use’ of facilities in’ the ravines, which may or 
may not be desirable, a public information program concern- 
ing their recreation potential could’ be directed at new 
Citizens: 

5.2.3.1 Wildlife-Based Management Preferences 

and Recreations 

Only a small percentage of respondents indicated they 
used the ravines for wildlife study. However, when the 
results of this sample are extrapolated to the metropolitan 
population, it appears a significant total. Individuals who 
are greatly intrigued by wildlife probably travel’ to more 
Aerural Habitacss “Schwelrtzer “etvals (1973), “for example, 
found rural areas’ to be more popular” for bird study +than 
urban’ -areas. 

A’ large percentage of ravine users were pleased by 
wildlife encounters in ravines although these were not their 
major objective in visiting ravines. Lime. ($969) made a 


Similar finding in*a study of campers, and Dagg (1974), 


Z ae 
ae em oe: 
_ a” A spd 4 
. ! « | 


dp wes beso tbak: soisaize is* 
godhomby ntipacd Babiaey Fouoendl 

*  Saonkesy poiboss s*ncbtset589 site nati ae 
Lod) Saidedw abhumeaSen Sib: Sia Ae NRE a hve ie Bie 
x0 yeor Sd \wnntad nde aide BOEd BioRS Re sen iacs sksstab ‘a 
Abts base nbigiig- mois emworal abiding s vornourebe ead YR he 
‘wenn ata ‘bay perk se Dives feltes ao nee a 


. eo 


A : i ae 2) f Un eg f Two 7, oe 
ad ery ee are Bey eee ee gn +5 Saree yada) we 
Rite tact a rhwnes tiers Suvete teeta manila: ee 


ort * vitiabst pier rey anastbnp tec’ evehaie dehith . lm 
a 
 ghom tos Lovin? yaaectoay of Bbw we are com a 


Annas s08's Sakti p90 eos 


i Aoke wee sek <n oe 


129 


during a survey of urban residents, found a similarly 
favourable attitude toward urban wildlife. The actual wild- 
life~based recreation uses and the propensity for wildlife 
contact demonstrated by users indicate a general acknow- 
ledgement of the importance of wildlife in the ravine areas. 

The popularity of reading books and magazines about 
wildlife, viewing wildlife films, and viewing captive animals 
rather than,viewing wildlife injnatural,areas);indicatesya 
preference for vicarious uses of wildlife. Many people seem 
inclined, to viewswildlite.in.artifticial vrathner thangnpatural 
settings. 

Ravine managers.can do little about’ the lack.of 
interest in urban wildlife as indicated by non-users. 
Recently, however, there has been a growing interest in the 
environment, ecology, wildlife and related subjects. This 
interest is likely to continue to grow and park managers 
will have to respond to increasing demands for wildlife- 
basedsrecreations in city tavines.a )Factonus, Ssuch,as energy 
shortages are likely to compound these demands. Already, a 
nature centre has been constructed in Whitemud Creek Ravine, 
one has been proposed by parks planners for Hermitage Park 
{‘Environtec Design Group 1975) and the Parks and Recreation 
Department is investigating the effects of an insect spray- 
ing program on avifauna (J. C. Finley, pers. comm. £97 5)) 7s 

Citizens indicated a preference for mammal-based 


recreation over bird-based recreation. However, songbirds 
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are probably better suited to urban wildlife management 
Because of ‘their attributes of high visibility due to,colour, 
song, mobility and variety, and their general lack of offen- 
siveness (DeGraff 1974). Mammals are also more difficult to 
manage in urban areas, although it should be taken into 
consideration that many. .residents,usuch as those ,in Calrvrors 
Mea(Giil, L965) andsOntariou(Daga 974) eindicate sawing Of 
them. Often, home ranges of mammals are too large for the 
areas that are set aside das habitat in.urban areas. ~.some 
Mammalian species are destructive. Nevertheless, there are 
trade-offs to be had by including such potentially destruc- 
tive animals as beavers in an urban wildlife management 
program. 

Some of the results obtained by Schweitzer et al. 
(1973), in a study of management preferences of Saskatchewan 
citizens for birds, are comparable with those obtained in 
this study. Schweitzer et al. (1973) found that although 
the differences were not statistically significant, citizens 
preferred to observe birds in urban areas and preferred to 
study birds 1n mural settings. ~The same study indicabed that 
songbirds were preferred over a variety of other bird; groups 
for observation and non-consumptive recreationists. the 
present study determined the same tendency. 

Respondents to this questionnaire (Appendix B ) 
showed a greater preference for wildlife observation in the 


ravines than for wildlife study. Schweitzer et al. (1973) 
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determined a Similar preference. 


5.2.4 Demographic vCharacteristics of wWwsenstand Non=Users 

S24), PASeWeDiS er ibut ron 

The sex distribution of the ravine users was Similar 
to that of the metropolitan Edmonton population (Table 34). 
There was no difference between the sex distribution of users 
and non-users. Gender is not so determining a factor in 
one's partaking of non-consumptive recreations as it is in 
one's partaking of consumptive recreations. For example, 
Potter et al. (1973) found far more males were pheasant 
hunters than females. A ee ate cross-section of society 
accrues the benefits of the non-consumptive recreations 


(Hendee 1969). 


BY2 .. 24220 AgeVlDiIsStzibvutzon 

As was the case with a sample of Ameri.can Wilderness 
users (Hendee 1968), the majority of ravine users was 
between the ages of 25 and 54. Compared to the metropolitan 
Edmonton’ populations, users in’ thes 0-15 age class were under- 
represented. The age group between 19 and 34 years was 
over-represented in the ravine users when compared with the 
metropou1tan= Eamonton. population. |) Thusiimepresents: the 
natural tendency for younger persons to partkae in active 


ravine recreation: 
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Dea sea WOCCUPaAtLOnNS 

Comparable data from Statistics Canada were not 
aveitlable for all occupation classifications. By pooling 
selected 1971 Canada census classifications, some compari- 
sons could be made with metropolitan Edmonton. As shown in 
Table 44 it appears that clerical workers are slightly over- 
represented and business and managerial persons slightly 


under-represented. 


Sue st 4. FauCcation 

Compared to the metropolitan Edmonton population, 
persons whose highest level of education was public school 
were under-represented. Persons with secondary school and 
university education were over-represented. By pooiing some 
ravine user education classifications, comparisons can he 
made with a sample of United States wilderness recreation- 
ists (Table 37). Persons whose highest level of education 
is public cr secondary school are over-represented in 
comparison and persons with technical school or university 
backgrounds are under-represented. The reason for this is 
the specialized nature of wilderness recreation as opposed 
to the various sorts of more general recreation available in 
the ravines. 

Because of the discrepancy between the education 


levels of ravine 
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sers and the metropolitan Edmonton popula- 
Pp 


tion, ravine managers should consider a public information 
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TABLE 44 


DISTRIBUTION OF RAVINE USERS THAT ARE 
PROFESSIONALS, BUSINESS AND MANAGERTAL 
PERSONS AND CLERICAL WORKERS 


Occupation 
Professional Business and Managerial ierical 
42 os) pa} 
42 42 16 


moOUrCces lolatistice Canada (1972) 
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program designed to inform those with a lower education level 
of the ravines" recreation potential. 

Present data about user education attainment suggest 
that fairly detailed interpretive nature displays and pro- 


grams could be comprehended. 


Decee. oO OWer ling Type 
When designing the questionnaire for the present 
study, it was hypothesized that apartment dwellers would 

use the ravines more than dwellers of single detached and 

attached residences. It was assumed that residences with 

backyards had space for some recreation whereas apartments 
lacking green space provide little room for outdoor recrea- 
tion, which would induce recreation seekers to such locali- 
cles as ravines. The findings disproved this hypothesis. 

Residents of sinaqle detached or attached homes tended to use 

the ravines more than others. Several reasons for this are 

the following: 

1) some apartments supply recreational facilities in the 
form of swimming pools, billiard rooms, exercise rooms, 
etc., that provide a recreational outlet for tenants; 

2) housang type is an indicatdar of ‘financial and educational 
attainment. These variables were found to be more impor- 
tant predictors for use or non-use of the ravines 
(Appendix A ); and 


3) the ravines used for study in this project were not as 
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accessible to apartments as they were to single detached 


or, attached. residences. 


5.2.4.6 Length of Edmonton Residency 

Persons who have resided in Edmonton longest are 
consequently more knowledgeable about the ravines as recre- 
ation areas and therefore use them more than shorter-term 
residents. Some who have resided in Edmonton five years 
or less are young persons who are not yet fully capable of 
taking part in all the recreation possibilities in the 
ravines. Comparable information about the length of resi- 


dency of the metropolitan Edmonton population is not avail- 


able. 

5.2.4.7 Annual Family Income 

The majority of the ravine users was from families 
tnat had annual incomes greater than $10,000. By comparison, 


the majority of metropolitan Edmonton families had an income 

tne lIoiiegseater thangws7,000kbuty Less, than »S15,000.4<Users 

from higher income families are over-represented. Following 
are several reasons given to explain this situation: 

1) persons who are users are those who have easiest access 
to the ravines. Homes that are nearer the ravines gener- 
ally have higher real estate values than those farther 
away; 

2) persons with higher incomes are generally more mobile in 


gaining access to the ravines; and 
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3) income level and education are positively correlated and 
highly educated persons are more likely to make use of 


the ravines. 


5.2.4.8 Ownership of Vacation Homes 

During questionnaire design, it was hypothesized that 
persons who own vacation homes will use the ravines less 
because such homes provide an alternative to the ravines. 
This hypothesis was disproven, as it was learned that 
slightly more ravine users own vacation homes than non-users. 
The fact that more users own vacation homes is propably a 
further reflection that income-related variables are a more 
important force in determining a person's use or non-use of 


the ravines. 


5.2.4.9 Number of Users Who Hunt or Fish 

Schweitzer (1973) found that game bird hunters, bird 
observers and persons who study birds for recreation are 
separate groups for which the resource must be managed 
separately. The present study found similar results, in 


that few ravine recreationists hunted or fished. 
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CHAPTER 6 


CONCLUSIONS 


O21 Limitatwuons sof Che Data 

It is important to consider several limited factors 
in interpreting some of the data generated by the methods 
employed in this research. 

A search of literature concerning the snowshoe hare 
was made but information about the number cf fecal pellets 
produced in a 24 hour period by the snowshoe hare was 
unavailable. In determining snowshoe hare densities, a 
figure for eastern cottontail fecal pellet production 
(Cochrane and Staines 1961) was extrapolated to snowshoe 
hare pellets counted in the study plots. Pellet production 
probably varies between species. 

The recreation questionnaire was circulated in 
residential areas that surrounded the study ravines. Although 
responses were solicited from residences up to 1.5 km distant 
from the ravines, on the average respondents lived closer 
to the ravines than most Edmonton residents. This may have 
biased the results in two ways: 

1) The ravines are more accessible to those 

living closer to them. Results showed that 


7i per cent of the respondents used the 
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ravines for recreation. Had the 
questionnaire been circulated amongst a 
random sample of Edmonton's population, 
this percentage may not have been so 
high. 

Ravines are desirable features to live 
nCaie wens aresuilt, ni quer income carners 
may inhabit these areas and therefore be 
Over—-represented in the questionnaire 


respondents. 


6.2 Summary 


A summary of the major findings of the thesis follows: 


7) 


4) 


The study determined that there were more 
diversified and larger bird populations in 
ravines with the least road development. 
Road development in the ravines may decrease 
bird populations and consequently the quality 
of wildlife-based recreation in them. 

In all seasons investigated, the most birds 
were detected in mixed forest habitats. 
Gallinaceous birds were not abundent in 

the ravine study areas except for Mill Creek 
Ravine. In Mill Creek Ravine there was an 
abundance of ring-necked vcheasants. 


A variety of mammals inhabit the ravines, 
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including some species that are more 
traditionally considered rural. Such 
species include white-tail deer, Canada 
lynx and coyote. Insufficient numbers 
of mammals were detected in the ravines 
to make strong conclusions about the 
effects of freeway development on their 
populations. 

Seventy-one per cent of the respnondents 
indicated they used the ravines for 
recreation and Whitemud Creek Ravine was 
visited by the most respondents. 
Wildlife-based recreations were participated 
in the least by respondents, however, 96 


per cent indicated that encounters with 


B 


wildlife in the ravines made their visits 

to them more pleasant. 

The respondents preferred other activities 
over wildlife-based ones. 

Respondents preferred wildlife-based 
recreations that involved mammals. 

Data about the demographic characteristics 
of respondents indicated that income related 
variables govern whether or not a person is 


a ravine user. Persons from families with 
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higher incomes that also have accompanying 
variables such as ownership of a single 
detached home and higher level of education 


are more likely to be ravine users. 
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APPENDICES 


APPENDIX A 


STATISTICAL ANALYSIS OF DEMOGRAPHIC PREDICTOR 
VARIABLES FOR USERS AND NON-USERS 


Statistical procedures 

The statistical method applied to examine the rela- 
tionships between use or non-use of the ravines and demo- 
Graphic characteristics of the respondents was a stepwise 
multiple discriminant analysis (SMDA). This analysis was 
performed by a computer using the program BMDO7M (Dixon 
1968). The predictor variables from the questionnaire that 
were tested are listed in Table 45. 

Multiple discriminant analysis is applicable when a 
dependent or criterion variable (use or non-use in this case) 
that has been measured on a categorical or coarsely gradu- 
ated scale is believed to have been affected by several 
PECUTCEOD Varntables (Gollop et als 1974). 

in stepwise multiple :discriminant analysis, predictor 
variables are added one at a time to the multivariate model 
in descending order of statistical relationship to the 
dependent variable. Addition of predictors to the model 
continues until the inclusion of no other variable would 
significantly improve the predictability of the dependent 
variables (Gollop et, al. 1974). 

These procedures were completed first including the 
predictor variable of whether the respondent was a student 
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TABLE 45 


PREDICTOR VARIABLES TESTED USING STEPWISE 
MULTIPLE DISCRIMINANT ANALYSIS 


1. Sex 

2. Level of Education 

3. Dwelling Type 

4. Length of Residency in Edmonton 
5. Annual Income 

6. Ownership of Taeaeion Home 

7. Age 


8. Occupation 
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Or not and then excluding this variable. 


Including Students 

The first step of the program (a one-way analysis of 
variance of each of the variables conducted independently) 
determined that dwelling types (0.05 > p > 0.01) and income 
and age were predictors (0.1 > p > 0.05). Users tended to 
live in single-detached dwellings, to earn more than non- 
users, to be not craftsmen, tended to be younger and 
students. 

In the second step or simultaneous examination of the 
variables, education (p > 0.1), income, whether a person was 
a craftsman and whether a person was a student were deter- 
mined to be best predictors of a person's use or non-use of 
ravines. Once income was considered, dwelling type became 
unimportant, probably because the two are positively corre- 
lated. Education became important only after whether a 
person was a student or not was considered. These variables 
are also positively correlated. By taking into account the 
variables! of education, ihcome, craftsman or not and 
Student Or not, one ought, to be able sto predict. to the 
p= 02001 slevel whether a personas aiuser or not. This was 
dene'’using the data collected in this study. Of the 142 
actual users, the model would have predicted 98 to be users 
and 44 to be non-users. Of the 58 non-users, the model 


would have predicted 24 to be users and 34 to be non-users. 
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Excluding Students 

The first step of the program or one-way analysis of 
variance determined that the variables of education (0.01 Za 
p= 10-00 L)e) rancomess(9.. Oi > p > 0.001), whether’a person was 
a professional or not (0.05 aap eae OL, AnaeWwhetneD a. per— 
son was a craftsman or not (0.05 > p > 0.01) were statisti- 
cally szgniticant predictors"ofva person's se"or’non-use’ of 
the ravines. 

in*thesecond step, ~Vevelo£t educationm(Ol0L 2p > 
0.001), length of residency {0.05 7 pes OL), (waether *a 
person was retired or not (0.05 > p > 0.01) were determined 
EOebevstatustically significant predictor variables. Users 
tended to be more highly educated, long-time residents, not 
craftsmen and not retired. 

Once education was considered in the model, the fact 
that a person was a long-time resident became important as 
did whether a person was retired or not. 

When one considers these variables, the degree of 
prédietabilitylofethe indicators Vis Gsignificant “totthe*p => 
0.001 level. The predictors were tested using the data from 
the guestionnaives.VOE the actual users (excluding students) 
79 were predicted to be users and 31 non-users. Of the 
actual non-users (excluding students), 23 were predicted to 


be users and 31 non-users. 
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APPENDIX B 


EDMONTON RAVINES RECREATION SURVEY 


DEPARTMENT OF GEOGRAPHY, UNIVERSITY OF ALBERTA 


Part of the City of Edmonton's parkland is located in the North Saskat- 
chewan River Valley Ravines. Four of these ravines are Mackinnon Ravine, 
Mill Creek Ravine, Whitemud Creek Ravine and Groat Ravine. We would like 
to Know how citizens like yourself use these ravines for recreation. 

Some wildlife exists in these four ravines and it is important for us 

to know how citizens value this wiidilife. You could help to provide 
better management of these ravines as recreation areas by responding to 
this questionnaire. 


INSTRUCTIONS : 


Following is a list of recreation activities that could 
be done in Mackinnon, Miii Creek, Whitemud Creek and Groat 
Ravines. For each activity, please check the column that 
best expresses your feelings about your participation in 
that activity. Please assume that you have the time and 
opportunity to engage in each activity. Answer all parts of 
this question whether you like, dislike or are indifferent 
to the activity. It is important that you respond to each 
statement. Following is a list of definitions to refer to 


as you respond to the statements. 


(YOUR) REPLIES: WILL) BE) KEPT?) STRICTLY. CONFIDENTIAL) 


DEFINITIONS: 
Please refer to these definitions as you answer the questions. 


(1) SONGBIRDS: 


includes songbirds such as sparrows, robins, warblers, 
waxwings, etc. 
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(2) OTHER BIRDS: 


includes birds of prey such as hawks and owls; upland 
birds such as pheasants; waterfowl such as ducks and 
geese; gulls, sandpipers,—ete, 


(3) MAMMALS: 
includes squirrels, chipmunks, bats, mice, etc. 
(4) INSECTS: 
includes butterflies, bees, etc. 
(5) SUMMER: 
includes late spring and early autumn 
(6) WINTER: 
includes late autumn and early spring 
(7) RIDE: 


includes horseback riding, cycling, boat launching and 
canoeing 


(8) WALK: 
includes hiking, strolling, cross-country skiing, snow- 
shoeing 

(9) SPORTS: 
includes organized or recreational athietics, downhill 
Skiing, skating, basebali, touch football, tobogganing, 
etc. 

GhO)mcLlUDY: 


includes keeping written records of observations, count- 
ing, identifying, banding, collecting specimens, painting 
pictures, photographing, tape recording 

(11) FISH: 


to fish with rod and line for recreation 


(12) OBSERVE: 


to watch 


f ta a =. x 
’*“Beslau telwo bos eawed es. dove. Yea : 
. .bne efoub as dave . faqt1g2sw 38 IRBSS 
" 2 ' Ae ; 7. sade, Raa rq 


ia 
a 


ag 


te 
tne 


: . ‘ pete. ,2aed “ye eeiitressod 


or Th rm : 


oiritae vitas Bre nS” stat gobs Sort 
I ; | aa ‘aa = 


r i ae a& 
eg tte¢ . ti z - E C ? ‘ ps hw 4 ‘ Ii OF api 4 2 Sope2% a 
7 
> ee a c 
4 .n ar: xi oy 
: ,patize yitinvop-eecis ,pailiouse ecidtia Ss 
; - 2 a ™ Fat nee ay 
a ary Pr 
« " ° o ob 
‘ he 2s ~. ise 
LiL Lcitwape jalite Isnoissstyex 10 Doeinsps 
* . ig » ‘i 7 
Br p ms gy Lsdtooys Lpouos 1isds: 5d .pailgs 
oy oer 
: » @apee 
- r i - ) > 
ba ’ 
mov ,enolts dos to ebzoasx nadie pittgeas 
ert . 3 @2 enisoelioon ,pathtisd ,paty3isaehs ; 
oifbiose: sasy .pningqss serene 
e ie * Oe 4 a F r ee ~ we 
. Ld 9 
” x - ae : \ ‘Se Was 
= F: " ; 7 : a ad 7 
a ae an oD 


Rois setdex x02 ont te 


‘e* 


459 


EXAMPLE 
Dislike Like 
very Indif- very 
much Dislike ferent Like much 


nee 


WALK in the ravines 


(a) in summer 0 0 
(b))Sinewinter as 0 


oO © 
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In this example, the individual 
(a) slightly likes doing the activity in summer 
(by) dislikes very much the activity in winter 


REMEMBER, ANSWER ALL STATEMENTS 


BEGIN HERE: 


Po lCONTC 11 Ene (Law nes 
in summer 0 0 0 0 0 


ZR i DE wnethe sravines . 
in summer 0 0 0 0 0 


Boeke In tne ravines 
in winter 0 0 0 0 0 


4. WALK in the ravines 
in summer 0 0 0 8) Q 


5. WALK” in the ravines 
in winter 0 0) 0 0 0 


6. PARTAKE IN SPORTS in 
the ravines in summer 0 0 0 0 0 


7s PARTAKE IN SPORTS “in 
the ravines in winter 0 0 0 0 0 


8. FISH in Whitemud 
Creek in summer 0 0 0 0 0 


9. OBSERVE SONGRIRDS in 
the ravines in summer 0 0 0 0 0 


10. OBSERVE SONGBIRDS in 
the ravines in winter 0 0 0 0 0 


11. OBSERVE OTHER BIRDS in 
the ravines in summer 0 0 0 0 0 


f+ 
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OBSERVE OTHER BIRDS in 
the ravines in winter 0 0 0 0 0 
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28). 


24. 


Zoe 


26. 


Ze 


28. 


OBSERVE MAMMALS in the 


ravines in summer 


OBSERVE MAMMALS in the 


ravines in winter 


OBSERVE INSECTS#in the 


ravines in summer 


STUDY SONGBIERDS in the 


ravines in summer 


STUDY SONGBIRDS in the 


ravines in winter 


SLUDY OTHER BiLRDS (En 
the ravines in summer 


STUDY OTHER BIRDS in 
the ravines in winter 


STUDY MAMMALS in the 
ravines in summer 


STUDY MAMMALS in the 
ravines in winter 


SLUDY INSECTShinethe 
ravines in summer 


WATCH television pro- 
grams about wildlife 


WATCH movies about 
wildlife 


READ books or maga- 
zines about wildlife 


STUDY OR OBSERVE 
wildlife in soos or 
game farms 


HUNT CORCE1SHeaton 
wildlife 
OBSERVE OR STUDY 


wildlife next to 
freeways 


Dislike 
very 


much 


Dislike 
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Indif- 
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ferent Like 
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Dislike Like 
very Indif- very 
much Dislike ferent Like much 
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29. OBSERVE OR STUDY 
wildlife from.an, auto 0 0 0 0 0 


30.) DRIVE an auto tor 
recreation 0 0 0 0 0 


31. PARTAKE in recrea- 
tion next to freeways 0 0 Ae) 0 0 


PART IT 


The following questions will help us to establish who is, and 
who is not using the ravines for recreation and why. Please 
answer those parts that pertain to yourself. 


ALY Ato 
Lee DO 
er 
ike 
Be BO 
DO 


BE ANSWERED BY ALL RESPONDENTS 


you use either Mackinnon, Mill Creek, Whitemud Creek 
Groat Ravines for recreation? 


yes no 


yes, check the one or ones that you use for recreation. 


Mackinnon Ravine 

Mili Creek Ravine 
Whitemud Creek Ravine 
Groat Ravine 


NOT ANSWER THE THREE FOLLOWING QUESTIONS IF YOU 
NOT USE THE RAVINES FOR RECREATION. 


2. Could you please list the activities that you do in the 
ravines you indicated above. 


3. Does the chance that you may encounter wildlife make 
vistts to the ravine or ravines for recreation more 
enjoyable? 


yes no 
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4. How often do you use the ravines for recreation? 


In summer 
LeOtrLessacya' ps 
2=5-trips 

more than 5 trips 


In wi iter 


pony less trips 
S$ Sea @aly oie 
moseathan Strips 


C. ANSWER THE NEXT QUESTION ONLY IF YOU VISIT THE RAVINES 
pPBCTE ICALLY) TOSS TUDY)GRAOBSERVE WILDLIEE ON OCCASION. 


5. Why do you visit one or more of these ravines to observe 
wildlife rather than go elsewhere? 


LT SS, SE NEY "RE SE SD 


D. ANSWER THE NEXT TWO QUESTIONS ONLY IF YOU DO NOT USE ANY 
OP THE FOUR RAVINES FOR RECREATION. 


6. Why do you not use any of the four ravines for recreation? 


i. Why do you not use any of the four ravines for observing 
or studying wildlife? 


PART sGLLI 


Your answers to the following questions will help us to 
determine who is and who is not using the ravines for recre- 
ation. Your answers will be, of course, held in the strict- 
est of confidence. 
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1. What sex are you: Male Female 


~] 


What year were you born in? 
What is your present occupation? 
What level of schooling have you received? (Check one) 


public school high school 
university technical school 


What type of home do you live in? (Check one) 


high rise apartment 
walk up apartment 
duplex 

Single detached house 


How long have you iived in Edmonton? (Check one) 


2 years or less 
2-5 years 

De LOS Vears 

more than 10 years 


il 


In what range approximately does your annual income fall? 
(Check cone) 


NOTE: If you reside with parents, indicate the family 
annual income. 


less than $2,900 
S 277001 — $46,999 
S$ 7,000 - $ 9,999 
Oy OOO = 1S) As 9919 
S57. 000 rorsmore 


Approximately how many weeks of vacation do you have each 
year? (Check one) 


2 weeks or less 

3 - 4 weeks 

4 - 8 weeks 

more than 8 weeks 


How many days do you work in a week? Circle the one which 
pertains to you. For students, indicate the number of 
days in a week you attend school. 
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10. Do you or your immediate family own a vacation home that 
YOu visite? 


yes no 
ie) DOLVOULnUnt Omerlish? 


NAR eoe SRY ed no 


PART IV 


Do you have any comments? 


Your cooperation in answering and returning this questionnaire 
is greatly appreciated. 
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VEGETATION ANALYSES OF SAMPLE PLOTS 
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TABLE 46 


GROAT ROAD GRASSLAND PLOT 


Exposure: south-facing 


Slope: approximately 39° 
Per Cent Distribution 
Species _ (ocularly estimated) 


brome spp. 

white sweet clover 

northern bedstraw 

goatsbeard 89 
Wild vetch 

wild lupine 

thistle spp. 

Yese spp. 

Saskatoon berry 


3 
S) 
silver berry 5) 
white pruce 2 


toral 100 
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notjudt33e20 3290 194 
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TABLE 47 
WHITEMUD CREEK RAVINE GRASSLAND PLOT 


Exposure: east-—facing 
Slope: approximately 44° 


Per Cent Distribution 
Species (ocularly estimated) 


brome spp. 


vetch spp. 

annual hawksbeard Zo 
northern bedstraw / 

silver erry 10 
rose spp. 5 
balsam poplar Z 
trembling aspen 1 
White spruce ae 


Total 100 
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TABLE 48 


WHITEMUD CREEK RAVINE SHRUBLAND PLOT 
PER CENT COVERAGE BY PLANT SPECIES PRESENT 


Exposure: south-west-facing 


Slope: approximately 47° 

Per Cent Distribution 
Species of Cover 
snowberry 7 
saskatoon berry 28 
silver berry 15 
Total 100 


Amount covered by shrubs See) 
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TABLE 49 


MACKINNON RAVINE SHRUBLAND PLOT 
PER CENT COVERAGE OF PLANT SPECIES PRESENT 


Exposure: south-facing 
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Distribution 
Cover 


48 


16 


Slope: approximately 52° 
Per Cent 
Species of 
saskatoon berry 
choke=cherry 
round-leafed hawthorne 
rose spp. 
snowberry 
Total 


Amount covered by shrubs 
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WHITEMUD CREEK RAVINE WHITE SPRUCE-POPLAR PLOT 
PER CENT COVERAGE OF PLANT SPECIES PRESENT 


Exposure: north-east-facing 


Slope: approximately 30° 


Species 


Overstory: 


white spruce 


balsam poplar 


Total 


Amount of overstory cover 


Understory: 
beaked hazelnut 


red osier 

raspberry 

rose spp. 

Canadian buffalo berry 
currant spp. 

mountain ash 

trembling aspen 


highbush cranberry 


Total 


Amount of understory cover 
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Distribution 
Cover 


100 


~ 
+ 
+ sae) 
| : 
- =. ee 
i 
*% 
“ 
4 
a 
. 
G 
if at 
gts 
“ 


¥e 
{ -” 
\ 
Ze 
a 


1039 L FADO a9 ha 92 
fuseses aaroats 4 


TT? 


cee ¥ - 7 
raves viogerave 4 ) dauce 
4 eo “~* 
reer vivsaeeta 
a ey : 
9 v] 
Isto? 
ian ia ae 
SvOo_ Todesabat 3 153% te i 


171 


GROAT RAVINE WHITE SPRUCE-POPLAR PLOT 
PER CENT COVERAGE OF PLANT SPECIES PRESENT 


Exposure: east-facing 


Slope: approximately 35° 


Species 


Overstory: 


balsam poplar 


white spruce 
Total 


Amount of overstory cover 


Understory: 
beaked hazelnut 


red osier 
cranberry spp. 
rose spp. 
balsam poplar 


trembling aspen 
Total 


Amount of understory cover 


Per Cent Distribution 
of Cover 


100 
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TABLE 52 


MILL CREEK RAVINE WHITE SPRUCE-WHITE BIRCH PLOT 
PER CENT COVERAGE BY PLANT SPECIES PRESENT 


Exposure: west-—facing 


Slope: approximately 29° 
Per Cent Distribution 
Species of Cover 
Gverstory: 
white birch Vl 
white spruce 29 
Total 100 
Amount of overstory cover 66 


Understory: 


saskatoon berry a9 
red osier 15.8 
Silver. berry 15.8 
beaked hazelnut 11.6 
pin cherry | LOS 
wnite birch 8.4 
Canadian buffalo berry 7.4 
rose Spp.. G3 
willow spp.. 4.2 
trembling aspen Zed 
Total 100 


Amount of understory cover D 5a) 
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TABLE 53 


WHITEMUD CREEK RAVINE WHITE SPRUCE-WHITE BIRCH PLOT 


PER CENT COVERAGE BY PLANT SPECIES PRESENT 


Exposure: west-facing 


L7S 


Slope: approximately 10° 

Per Cent Distribution 
Species of Cover 
Overstory: 
White birch 64 
white spruce 36 
Total 100 
Amount of overstory cover Thc) 
Understory: 
wiliow spp.: 40 
red osier 12 
pin cherry bi 
rose spp. . 10 
balsam poplar 9 
white birch 5 
white spruce 4 
trembling aspen 4 
alder 4 
Canadian buffalo berry 1 
Total 100 
Amount of understory cover 66.5 


TABLE 54 


WHITEMUD CREEK RAVINE WHITE BIRCH-POPLAR PLOT 


PER CENT COVERAGE BY PLANT SPECIES PRESENT 


Exposure: neutral 
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Slope: approximately 3° 

Per Cent Distribution 
Species of Cover 
Cverstory: 
balsam poplar 69 
white birch 3L 
Total 100 
Amount of overstory cover 71 
Understory: 
alder 37 
rose spp. 28 
pin cherry 22 
red osier 8 
snowberry 4 
raspberry 1 
Total 100 


Amount of understory cover 


\ a. AL” tz yee a a ty 
oY PCy en a al ‘ * ’ 
' Wa ae aes Bish Be ace 55> 


nobaudias2kt tn03 267 
7ev09 to 


ss ) 
sé 


as 


bile 
TABLE 55 


MACKINNON RAVINE WHITE BIRCH-POPLAR PLOT 
PER CENT COVERAGE BY PLANT SPECIES PRESENT 


Exposure: south-west-facing 


Slope: approximately 30° 


Species 


Overstory: 
white birch 


trembling aspen 
Total 


Amount cf overstory cover 


Understory: 
beaked hazelnut 


red csier 
balsam poplar 
willow spp. 
white birch 
saskatoon berry 
rose spp. 


pin cherry 
Total 


Amount of understory cover 


Per Cent Distribution 
of Cover 
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GROAT RAVINE POPLAR PLOT 


TABLE 56 


L6G 


PER CENT COVERAGE BY PLANT SPECIES PRESENT 


Exposure: north-east-—facing 


Slope: approximately 8° 

Per Cent Distribution 
Species of Cover 
Overstory: 
trembling aspen 68 
balsam poplar 32 
Total 100 
Amount of overstory cover 78 
Understory: 
Saskatoon berry 42 
beaked hazelnut 30 
red osier 8 
pin cherry 6 
rose Spp. 4 
Canadian buffalo berry 4 
white birch 2 
trembling aspen 2 
balsam poplar a) 
Total 100 

S52) 


Amount of understory cover 
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MACKINNON RAVINE POPLAR PLOT 


PER CENT COVERAGE BY PLANT SPECIES PRESENT 


Exposure: neutral 


Slope: approximately 3° 


Species 


Overstory: 


balsam poplar 


trembling aspen 
Total 


Amount of overstory cover 


Understory: 
cherry spp. 

red osier 
beaked hazelnut 
saskatoon berry 
balsam poplar 
rose spp. 


willow spp. 
Total 


Amount of understory cover 


Per Cent Distribution 
of Cover 
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MACKINNON RAVINE WHITE SPRUCE PLOT 
PER CENT COVERAGE BY PLANT SPECIES PRESENT 


Exposure: north-east—facing 


Slope: approximately 50° 


Species 


Overstory: 


white spruce 
Total 


Amount of overstory cover 


Understory: 
mountain ash 
Canadian buffalo berry 


white birch 
Total 


Amount cf understory cover 


Per Cent Distribution 
of Cover 
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MILL CREEK RAVINE WHITE SPRUCE PLOT 
PER CENT COVERAGE BY PLANT SPECIES PRESENT 


Exposure: west-facing 


Slope: approximately 4° 


Species 
Overstory: 
white spruce 


Total 


Amount of overstory cover 


Understory: 
red osier 
choke-cherry 
rose spp. 


beaked hazelnut 


Total 


Amount of understory cover 


Per Cent Distribution 
of Cover 
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APPENDIX D 


LIST OF COMMON AND SCIENTIFIC NAMES OF BIRDS 


western grebe Aechmophorus occidentalis 


‘tufted duck 

mallard 

red-tailed hawk 

merlin 

american kestrel 

Yuffed grouse 
Ying-necked pheasant 
gray partridge 

Spotted sandpiper 
California gull 
Ying-billed gull 
franklin's gull 

rock dove 

woodpigeon 

great horned owl 

snowy owl 

hawk owl 

ruby-throated himmingbird 
common flicker 

pileated woodpecker 
yellow-bellied sapsucker 
hairy woodpecker 

downy woodpecker 
Dlack-backed three-toed wodpecker 
nortnern three-toed woodpecker 
eastern kingbird 

say's phoebe 

least flycatcher 
olive-sided flycatcher 
tree Swallow 

purple martin 

blue jay 

jay 

black-billed Magpie 
common crow 
black-capped chickadee 
boreal chickadee 
white-breasted muthatch 
red-breasted tmthatch 
house wren 

gray catbird 

brown thrasher 

american ¥obin 

veery 
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Aythya fuligula 

Anas platyrhychos 
Buteo jamaicensis 
Falco columbarius 
Falco sparverius 
Bonasa umbellus 
Phasianus colchicus 
Perdix perdix 
Actitus macularia 
Larus californicus 
Larus delawarensis 
Larus pipixcan 
Columba livia 
Columba palumbus 
Bubo virginianus 
Nyctea scandiaca 
Surnia ulula 
Archilochus colubris 
Colaptes avratus 
Dryocopus pileatus 
Sphyrapicus varius 
Dendrocopus villosus 
Dendrocopus pubescens 
Picoides articus 
Picoides fridactylus 
Tyrannus tyrannus 
Sayornis saya 
Empidonax minimus 
Nuttalornis borealis 
Iridoprocne bicolor 
Progne subis 
Cyanocitta cristata 
Garulus glandaris 
Pica pica 

Corvus Brachyrhynchos 
Parus atricapillus 
Parus hudsonicus 
Sitta carolinensis 
Sitta canadensis 
Trogiodytes aedon 
Dumetella carolinensis 
Toxostoma rufum 
Turdus migratorius 
Hylocichla fuscescens 
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ruby-crowned Kinglet 
bonemian Waxwing 
cedar Waxwing 
red-backed shrike 
Starling 

Yed-eyed vireo 
Warbling vireo 
tennessee Warbler 
yellow warbler 

house Sparrow 

Western meadowlark 
Yed-winged blackbird 
northern oriole 

rusty blackbird 
common crackle 
brown-headed blackbird 
western tanager 
evening grosbeak 

pine grosbeak 

hoary redpoll 

common redpoll 

pine siskin 

american goldfinch 
red crossbill 
white-winged crossbill 
savannah sparrow 
dark-eyed junco 

tree Sparrow 

chipping sparrow 
clay-coloured sparrow 
white-crowned sparrow 
white-throated sparrow 
song sparrow 


Regulus calendula 
Bombycilla garrula 
Bombycilla cedrorum 
Lanius collurio 
Sturnus vulgaris 
Vireo olivaceus 
Vireo gilvus 
Vermivora peregrina 
Dendroica petechia 
Passer domesticus 
Sturnella neglecta 
Agelaius phoeniceus 
Icterus galbula 
Euphagus carolinus 
Quiscalus quiscula 
Molothrus ater 
Piranga ludoviciana 


Hesperiphona vespertina 


Pinocola enucleator 
Acanthis hornemanni 
Acanthis flammea 
Spinus pinus 

Spinus tristis 
Loxia curvirostra 
Loxia leucoptera 


Passerculus sandwichensis 


Junco hyemalis 
Spizella arborea 
Spizella passerina 
Spizella pallida 
Zonotricia leucophrys 
Zonotricia albiccllis 
Melospiza melodia 
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LIST OF COMMON AND SCIENTIFIC NAMES OF PLANTS 


white spruce 

brome grass 

wheat Zrass 

balsam poplar 
trembling aspen 
Willow 

alder 

White birch 

beaked hazelnut 

Wild Currant 
goatsbeard 

western ppountain ash 
Saskatoon berry 
Yound-leafed hawthorne 
pin cherry 
choke-cherry 

wild red raspberry 
rose 

wild lupine 

common Tred Ciover 
white sweet clover 
white Clover 

Wild Vetch 

purple Wild Pea Vine 
silver verry 
Canadian buffalo berry 
red Osier dogwood 
northern bedstraw 
snow berry 

buckbrush 

low bush cranberry 
high bush cranberry 
aster 

thistle 

annual hawxsbeard 


APPENDIX E 


Picea glauca 

Bromus spp. 

Agropyron spp. 
Populus balsamifera 
Populus tremuloides 
Salix spp. 

Alnus spp. 

Betuia papyrifera 
Corylus spp. 

Ribes hudsonianum 
Tradopogon dubius 
Sorbus scopulina 
Amelanchier alnifolia 
Crataegus chrysocarpa 
Prunus pennsylvanica 
Prunus virginiana 
Rubus strigesus 

Rosa spp. 

Lupinus argentus 
Trifolium pratense 
Meliotus alba 
Trifolium repens 
Vicia americana 
Lathyrus venosus 
Elaeaganus commutata 
Shepherdia canadensis 
Cornus stolonifera 
Galium boreale 
Symphoricarpos albus 


Symphoricarpos occidentalis 


Viburnum edule 
Viburnum trilobum 
Aster spp. 
Cirsium spp. 
Crepis tectorum 
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LIST OF COMMON AND SCIENTIFIC NAMES OF MAMMALS 


little brown bat 
least weasel 

mink 

Striped skunk 

coyote 

Canada lynx 
woodchuck 

richardson ground squirrel 
least chipmunk 

red Squirrel 

beaver 

Muskrat 

porcupine 

whitetail jackrabbit 
Snowshoe hare 
eastern cottontail 
white-tailed deer 
moose 


APPENDIX F 


Muotis lucifugus 
Mustela rixosa 

Mustela vison 

Mephitis mephitis 
Canis latrans 

Lynx canadensis 
Marmota monax 
Cittelus richardsonii 
FutamiaS minimus 
Tamlasciurus hudsonicus 
Castor canadensis 
Ondatra zibethica 
Ertkhizon dorsatum 
Lepus townsendi 

Lepus americanus 
Sylvilagus floridanus 
Odocoileus virginianus 
Alces alces 
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